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The records of the American Hay Fever Association indicate 
that the victims of hay fever in the United States number over a 
million, and that the number is steadily increasing, both apparently 
and actually. The apparent increase is due to the fact that many 
cases of hay fever, especially those occurring outside of the most com- 
mon fall season and formerly classified as “‘summer colds,”’ “ rhinitis,”’ 
“recurrent catarrh” ete., are now more generally recognized as 
hay fever.' The increase is also real. as the increase in facilities of 
transportation, by means of autos and trolley cars, has resulted 
in an increase in the development of suburban settlements, practi- 
cally all of which are more or less directly exposed to pollen infesta- 
tion. 

In view of the importance of hay fever, as regards both the large 
numbers affected and the length and severity of the symptoms, the 
treatment of this disease demands a most careful consideration. 


Preventive Measures. 


In the selection of homes, hay fever subjects should choose locali- 
ties distant from weed-infested areas. The pollen of the grasses, and 
of the summer hay fever weeds generally, does not ordinarily travel 
very far, and a mile is usually a safe distance. The pollen of the 
ragweeds and other fall hay fever weeds, however, is very buoyant, 
and in windy weather may travel five miles or more. 

The effects of tree pollens should also be borne in mind by persons 
subject to hay fever. There is a large list of harmless trees to select 
from in planting shade and ornamental trees in the immediate 
vicinity of the home, so that hay fever subjects need not jeopardize 
their comfort by surrounding themselves with trees with hay fever 
pollens. Practically all fruit trees, trees bearing attractive flowers 
and the pines are harmless from a hay fever standpoint. Vines 
growing on the house and trellis are also usually harmless. 

The Japanese clematis (Clematis paniculata) and the virgin’s 
bower (Clematis virginiana), however, have | a » hay fever pollen, and, 
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although insect pollinated, have such a profusion of bloom that the 
wind may dislodge suflicient pollen to cause mild hay fever symptoms 
in sensitive subjects. In view of the large number of persons in the 
United States afflicted with hay fever, the subject of trees and plants 
from a hay fever standpoint should be given due consideration by 
the modern landscape architects. 

During their attacks of hay fever, patients should avoid localities 
infested with weeds generally, and especially with those weeds to 
the pollen of which they are sensitive. Siuculd their neighborhood 
be infested with weeds, and an ordinance be in force prohibiting such 
a condition, it should, in the interest of public health, be reported 
to the board of health. 

During hay fever season, patients should avoid driving or riding 
into suburbs abounding in weeds. An attack resulting from this 
increased exposure may lower their resistance and make them more 
susceptible to the pollen of their own neighborhood. 

lectric fans should be avoided during the hay fever season, as 
the chilling of the surface of the skin tends to react on the mucous 
membrane of the nose, and in this way to increase the nasal irrita- 
tion. In addition to this, the current of air from the fans disturbs 
the dust, which contains its proportion of pollen during the hay fever 
season, the inhalation of which increases the discomfort of the patient. 

Hay fever subjects are frequently surprised that their symptoms 
are aggravated in theaters, where they expected protection from 
atmospherie pollens. The reason is that modern amusement halls 
operating in summer are practically all supplied with typhoon fans. 
These draw in the pollen-laden air in enormous quantities, and force 
it into the auditorium, where the effect is quickly felt by those 
sensitive to these pollens. Such places of amusement should, there- 
fore, be avoided by unimmunized hay fever subjects during the season 
of their attacks. 

A reasonable amount of exercise is beneficial; but this should be 
taken without increased exposure to the hay fever pollens. Swim- 
ming, especially in salt water, is an excellent form of exercise. 

A cold shower after a warm bath is an excellent means of toning 
the skin and stimulating the nervous system in hay-fever cases. The 
regular practice of this makes the patient less sensitive to changes of 
temperature and to air currents which tend to increase the nasal 
irritation in these cases. The cold showers should be followed by a 
vigorous rubbing, and are beneficial in all cases except when the 
patient fails to react from the showers, and when they are contra- 
indicated on account of high blood pressure or other reasons. 

One of the recognized methods of preventing hay fever is that of 
passing the hay-fever season in some locality in which the patient 
finds relief. This is especially the case with the fall hay fever, when 
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thousands of hay-fever subjects sojourn to the so-called hay-fever 
resorts. Many persons who suffer from the spring hay fever also 
obtain benefit in this way. It is not always necessary, however, to 
travel long distances to obtain relief from the spring hay fever. In 
many cases we have simply advised patients to move temporarily 
to a more central portion of the city for the hay-fever season, and this 
has been found to give them entire relief. 

It must be understood, in this connection, that while persons not 
subject to hay fever can inhale large numbers of pollen without per- 
ceptible effect, even hay-fever subjects can inhale a certain number 
without discomfort, the number varying with the degree of suscepti- 
bility of the patient. On this account, the decreased number of hay- 
fever pollens that are found in the more densely populated portion of 
the city is not suflicient to produce the hay-fever attacks in these 
cases. 

Before making a change of residence, with a view of obtaining 
benefit in hay fever, especially if the change is to be permanent, the 
patient should consult a physician familiar with the etiology of hay 
fever. Unless this is the case, not only may the result be disap- 
pointing, but the conditions may even be aggravated. This is illus- 
trated in the case of a fall hay-fever subject in Florida, who, having 
heard that the mountains furnish relief from hay fever, bought a 
beautiful home in northwestern North Carolina. Mountains, how- 
ever, to be of benefit must have an altitude too great for the growth of 
hay-fever weeds, which is rarely less than 6,000 feet. This seetion 
of North Carolina (altitude, 2,250 feet) has a shorter fall hay-fever 
season than most sections of the Southern States, but it makes up for 
this by its greater activity due to the profuse pollination of the com- 
mon ragweeds which infest this portion of the State. The patient 
realized this the first season and soon departed, wiser from her ex- 
perience. 

Railroad trips during the hay-fever season should, if possible, be 
avoided by hay-fever patients, as they usually cause severe attacks. 
This is due to the fact that the right of ways of most railroads are 
lined with hay-fever weeds, and their pollen is drawn into the cars 
with the vortex of air created by the rapidly moving cars. The action 
of the pollen is usually aggravated by the dust and the products of the 
coal combustion, and the resuiting paroxysms are usually quite severe. 

It is not uncommon that a railroad trip of an hour or two will 
develop an attack of hay fever lasting 10 to 15 hours. The effect of 
such trips is an especial hardship on commuters, traveling salesmen, 
conductors of trains, and others who are compelled to travel during 
the hay-fever seasons; and the railroad officials should therefore be 
urged, in the interests of public health as well as for commercial 
reasons, to keep their right of ways free of hay-fever weeds. 
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In a railroad trip some protection is afforded by breathing through 
® moist handkerchief, or placing some aseptic wool within the nostrils. 
Afterwards the nostrils should be irrigated with a warm one-half of 1 
per cent saline solution. One-half teaspoonful of table salt dis- 
solved in 1 pint of warm water, and the solution drawn into the 
nostrils from an agate bowl, will usually answer the purpose. The 
solution should be expelled gently from the nostrils, so as to avoid 
forcing it into the Eustachian tubes. 


DIET 


The diet of hay-fever subjects during the hay-fever season should be 
light as regards food rich in protein, such as meat, fish, eggs, cheese, 
and milk. Farinaceous food may be taken in moderation. Vege- 
tables are of benefit, and also fruit. 

High seasoning especially should be avoided, as it frequently 
reacts on the membranes of the nostrils already irritated by the 
pollen. Alcoholic drinks are injurious. 

In cases complicated by asthma, the rules regarding diet should be 
carefully observed, and it is preferable in these cases to have the 
principal meal during the middle of the day. 

There are certain articles of food that should be avoided in cases 
complicated by asthma, in the perennial form of hay fever, and in 
seasonal cases failing to be relieved by the indicated pollen treatment. 
The foods to be avoided in these cases should be determined by the 
diagnostic skin tests. In one case, for instance, an attack of hay 
fever could be aggravated by a piece of watermelon, in another by 
peaches, 

SURGICAL METHODS. 

While abnormal nasal conditions in their relation to hay fever have 
been given undue importance by some rhinologists, they should, 
nevertheless, be given careful consideration as forming a predis- 
posing factor in hay fever. In fact, any condition which tends to 
develop a hypersensitiveness of the nasal mucosa predisposes the 
patient to an incipient sensitization which may result in a persistent 
form of hay fever. 

Marked septal spurs, ridges, or deflections, which cause a concen- 
tration of pollen in the obstructed nostril, or which touch the opposite 
turbinal and thus cause irritation, congestion, and hypersensitiveness, 
may form an important predisposing cause. Infection of the sinuses, 
especially of the ethmoidal cells, should receive careful attention. 
While the percentage of cures from operations in these cases is not 
high (7 per cent), they should not be overlooked in the prophylaxis 
of hay fever. 

Nasal surgery in hay fever, however, should be avoided, except in 
such conditions as indicated above. In other cases operations are 
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unnecessary inflictions on the patient and are without benefit. One 
of our patients, a physician, had both inferior turbinates cauterized 
and then removed and the right ethmoidal cells eviscerated without 
benefit, and the surgeon had advised a similar operation on the left 
side. Another patient had nine operations performed, including 
several electrocauterizations, without perceptible benefit to his hay 
fever. These cases indicate not only the futility of excessive surgery, 
but also the distressing character of a disease that would cause the 
patient to submit to these repeated ordeals. 

In hay fever electrocautery has probably been used more frequently 
than any other surgical method. It is based on the idea that in hay 
fever there is an intumescence of the inferior turbinals which the 
cicatricial contraction following the cauterization is intended to 
relieve. There are few cases, however, that have been benefited by 
this method, and we have seen many patients who claim that their 
condition was aggravated by the cauterization, and some even who 
claimed that this was the original cause of their attacks. In view of 
these facts, electrocauterization should be avoided in hay fever. 

In a series of 2,000 cases (series C, D, and E) treated in the hay 
fever clinic of the Charity Hospital and in private practice, 8 per cent 
had been operated on for hay fever without apparent benefit. 


Immunization. 


Hay fever is now recognized as being an allergic disease, the most 
common cause being the protein of atmospheric pollen. In the 
seasonal form of hay fever the pollens are usually the sole cause, the 
attacks being synchronous with the prevalence of the pollen to which 
the patient issensitive. In the perennial form of hay fever, however, 
the patients are usually sensitive to the pollens causing the spring, 
summer, and fall hay fever, and in addition to the protein of epidermal 
or other material inhaled, absorbed, or ingested which tends to con- 
tinue the attacks during the intermission of the atmospheric pollen 
periods. 

In view of the allergic cause of hay fever, the modern method of 
treatment is to develop immunity to the protein causing the attacks, 
or to climinate it, if this is practicable. If a food protein is one of the 
causes, the elimination is simple; but in the case of pollen this can be 
accomplished only by a change, during the hay fever season, to a 
locality in which the offending pollen is not found. In both of these 
cases, however, the benefit lasts only during the absence of the 
allergic protein, and no immunity is conferred on the patient. 

The most successful results in the treatment of hay fever have been 
obtained by the scientific use of pollen extracts, suitable vaccines 
being used in some cases to meet complications. 
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DIAGNOSTIC TESTS. 


In all eases in which pollen extracts are used, the diagnostic tests 
should be applied in order to determine the character and degree of 
the hay fever reaction. These tests may be cutaneous or intradermal. 

In the cutaneous test, the skin of the forearm, sterilized by alco- 
hol, is first scarified by means of a linear scratch one-eighth of an 
inch in length, and a drop of the pollen extract, 1,000 units to 1 ¢. ¢., 
applied. This method can be used at any season, but lacks the ac- 
curacy of the intradermal test, and is also less reliable than the in- 
tradermal method as regards the degree of the patient’s susceptibil- 
ity to the pollen protein. In the intradermal test, 5 units of the 
pollen extract (0.05 ¢. ¢. of the 100 units to 1 ¢. ¢.) is injeeted into 
(not under) the skin of the forearm. A site should be selected free 
from sunburn or tan, so that the effect may be observed, and the 
injections made 1 inch apart, so as to show the contrast of the 
tests. 

In both forms of tests, positive reactions are indicated by an urtica- 
rial wheal surrounded by a circle of hyperemia, which develops in 30 
minutes. The degree of sensitiveness of the patient to the pollen is 
indicated by the size of the wheal, which varies from 0.3 to 2.5 em, 
or more in diameter, and by the degree of the surrounding hyperemia. 
In most cases three tests, as, for instance, a test of the grass, of the 
chenopod, and of the ragweed groups,’ are made at one time, so 
that the reaction may be compared. An injection or application of 
the diluent only should be used as a check on these tests. 

The tests should be made with the usual precautions regarding 
asepsis. Alcohol is used for sterilizing the skin of the patient, as the 
stain of iodine obscures the appearance of the reaction. In thou- 
sands of tests there has been no case of infection from our use of the 
pollen extracts. 

Three tests only should be made at one time, each being of a dif- 
ferent pollen group. It rarely happens that a patient has a maxi- 
mum reaction to each of these, and the possibility of a severe reaction 
from each is remote. If two or more of the tests, however, are of the 
same group, and each test develops a maximum reaction, the patient 
may suffer a severe anaphalaxis either local or general, or both. In 
one of our cases, in which the short stay of the patient in New 
Orleans necessitated an increase in the number of tests, the patient 
developed a reaction from which the arm was swollen to twice the 
normal size, the pain extending to the shoulder, and he experienced 
chilly sensations and passed a sleepless night. It was three days 
before the arm resumed its normal size, and an intense itching of 
the arm persisted for several days longer. In another case, under 
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similar circumstasces, a severe attack of hay fever developed in 30 
minutes, in spite of the fact that it was not the usual hay fever season 
of the patient. 

These cases illustrate not only the necessity for conservatism in 
making these tests, but still more the importance of making the 
diagnostic tests before any pollen extract is injected hypodermatically. 
As the extract in the above cited cases was injected into the skin, 
and thence gradually absorbed by the system, the danger was not 
great. Had the injection been made under the skin, however, per- 
mitting a rapid absorption of the proteins, the patient might have 
been overwhelmed by the anaphalactic shock. 


ATYPICAL FORMS OF SENSITIZATION. 


There is a relatively small percentage of hay fever and asthma 
cases, usually of the perennial form, due to the inhalation of the 
dandruff protein of horses and other animals. Formerly, when the 
driving of horses for pleasure or business was common, the sensitiza- 
tion from these animals was not infrequent, especially as horses and 
mules were used for passenger transportation. In this age of motor 
vehicles, this form of hay fever and asthma is uncommon. 

During our service in the World War, however, we found a number 
of men in the Cavalry and Artillery who developed hay fever or 
asthma from inhaling the dandruff of horses. In the majority of these 
cases no effort was made to immunize against these emanations, but 
the recommendation was made that the men be transferred to the 
Infantry branch of the service, where they would not be exposed to 
the inhalation of this protein. 

Hay fever and asthma is sometimes due to the dust of feathers, 
and the possibility of this source of infeciion should be considered in 
the diagnostic tests, especially in the perennial form of these diseases. 
Feathers are commonly used for pillows, and if the patient is found 
sensitive to feathers, it is usually preferable to use pillows filled with 
cotton, moss, or other material, rather than to immunize the 
patient against the feathers. 

The dust of wool should also be considered as an etiologic factor 
in the perennial forms of hay fever and asthma, as the wool in 
blankets, clothing, rugs, ete., may be the cause. We have had a 
number of cases of feathers and of wool sensitization which were re- 
lieved by avoidance of these materials. The protein of the hair or 
skin dust of dogs and cats and other fur-bearing animals and of fur 
wearing apparel may be the cause. The influence of these proteins 
should be determined by the diagnostic tests. 

There are cases also in which the attacks are caused by the dust 
protein of coffee, flour, and similar material. In one of our hay- 
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fever cases in which the patient was sensitive to the ragweed and 
grass pollen, irregular attacks continued to develop at different 
seasons of the year after he had been immunized to both of these 
pollens. A series of cutaneous food tests showed & sensitivity to the 
dust of the coffee bean, and the fact was elicited that the patient oe- 
casionally visited a coffee storehouse which formed part of his busi- 
ness. For the past three years, he has avoided this storehouse, and 
he has had no hay fever during that time. 

The inhalation of flour dust occasionally causes hay fever or asthma, 
and the possibility of this should be remembered, especially when 
the patient is engaged in an occupation in which he is exposed to 
this dust. We have made repeated tests for the dust of cotton in 
connection with hay fever and asthma, but these have all given 
negative results. 

Atypical forms develop in some cases only when the pollens have 
already caused an attack of hay fever. We have patients, for in- 
stance, who, during their hay-fever season, are sensitive to the dander 
of horses and dogs, and to the dust of feathers, but are not ineon- 
venienced by these proteins at other times. We have already noted! 
that fall hay-fever subjects gradually tend to have their attacks at an 
earlier date, and before their specific plants are in bloom, showing a 
tendency to develop sensitization to other pollens. In a similar 
manner these cases, while under the depressing influence of their 
hay fever, have a lowered resistance to the protein of animal emana- 
tions, to which at other times they are not sensitive. 

A certain proportion of atypical cases of hay fever and asthma, 
especially of the perennial form, develop their attacks from articles 
of food. In all cases of the usual seasonal type, in which the attacks 
persist after the offending pollen has disappeared or decreased to a 
negligible amount, and in which the tests for epidermal substances, 
such as animal hairs and feathers and other protein dust, are nega- 
tive, the cutaneous food tests should be made with a view of deter- 
mining any article of diet that may have a causative relation to the 
attack. 

Similar tests should also be made in cases, usually of the perennial 
type, in which the diagnostic tests for pollen and other inhaled ma- 
terial prove negative. In such cases, if the allergic food is determined, 
it should either be omitted from the diet, or reduced to a point where 
it is harmless. Should the article be necessary for the health of the 
patient, immunity can usually be developed by commencing with 
an innocuous amount, and gradually increasing the amount as toler- 
ance is developed. Among the common articles which we have found 
to cause hay-fever attacks in such cases are fish, shellfish, meats, 
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wheat flour, eggs, lettuce, Worcestershire sauce, and water melons. 
Walker‘ reports cases due to eating raw carrots, celery, and onions. 

Another atypical form of hay fever and asthma in which all the 
tests for inhaled and ingested material are negative, is of bacterial 
origin. In these cases the absorbed protein of the secretions in the 
nasal or accessory cavities, teeth, or other localities, give rise to the 
characteristic hay-fever symptoms. Some of these cases may be 
determined by a careful examination, but this is not always successful, 
and in such cases the diagnostic tests should be made with the 
staphylocoecic, streptococcic, or other forms of vaccines. In cases 
in which the treatment of the affected part is impracticable or fails to 
be effective, vaccines, preferably autogenous, should be administered. 


POLLEN THERAPY. 


After the character and degree of the sensitization have been deter- 
mined, the immunizing treatment is commenced by injecting 5 or 10 
units, according to the diagnostic tests, of the extract of the pollen to 
which the patient is sensitive, and to which he will be exposed. If 
he is sensitive, for instance, to the grass pollens, which are prevalent 
in the spring and early summer, this pollen extract is used’ for the 
spring injections. If the patient is sensitive to both grass and rag- 
weed pollens, the immunizing treatment for the grass pollens is com- 
menced six to eight weeks before the grass season opens, and for the 
ragweed pollens, the same length of time before the commencement 
of the ragweed season. We do not consider it practicable to use the 
combined pollens in these cases, on account of the great difference 
in the seasons of exposure, and the variation in the degree of sensitiv- 
ity to these pollens. 

The pollen extracts are injected into the arm at a sufficient distance 
above the elbow to avoid inconvenience of this joint in the event of an 
unusual local reaction. This rarely occurs, however, except when a 
vaccine is used for catarrhal complications. It is preferable to avoid 
the same site for more than one injection, as experiments have shown 
that repeated skin tests in the same place gradually show less reaction 
to the pollen protein. 

In the injection of the pollen extracts, the reaction of the preced- 
ing dose is a guide to the increase in the number of units to be used. 
If it is found that an injection has caused a marked local reaction, 
the preceding dose should be repeated, and no increase should be 
attempted as long as there is an unusual reaction. This is especially 
important, when the injection causes an attack of hay fever, which 
invariably indicates that the conservative dose has been exceeded. 
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In immunizing for hay fever, no benefit is gained by increasing 
the dose of the pollen extract too rapidly; on the contrary, in addition 
to the inconvenience of the patient, it usually retards the benefit of 
the treatment. 

VACCINE THERAPY. 


While our experience has shown that pollen therapy is effective in 
the treatment of hay fever, there are cases in which this form of treat- 
ment alone does not give satisfactory results, especially during the 
active stage of the disease. In such cases the vaccines are substituted 
for the pollen extracts during the acute stage of the disease. 

If the patient applies for treatment during an attack of hay fever, a 
vaccine should be used, this being injected at intervals of two or three 
days until the severity of the attack subsides. The pollen extract 
is then used, the vaccine injections being resumed if an attack of hay 
fever occurs. 

Our reason for using the vaccine during severe paroxysms is that 
at this time the patient is suffering not only from the effects of the 
pollen protein, but also from the great increase in the pathogenic 
microorganisms resulting from the lowered resistance of the respira- 
tory membrane, The autogenous vaccines give more definite results, 
provided they can be obtained of the proper standard and purity. 
When there is any doubt regarding this, the stock vaccines of un- 
questioned reliability should be given the preference. 

In acute conditions, a stock vaccine is first used, as it is immediately 
available and is especially indicated if ear, throat, or sinus complica- 
tions develop, and as prompt action is required. ‘In chronic condi- 
tions, or when the patient fails to respond to stock vaccines, and 
especially in cases complicated with asthma and bronchitis, an 
autogenous vaccine is prepared. This is injected, instead of the 
pollen extract, until a sufficient amount of the vaccine has been 
administered. 

Patients over 65 years of age do not react well to the administration 
of vaccine, either stock or autogenous, the injected material some- 
times tending to form abscesses in spite of all precautions. The 
pollen extracts seem not to have this effect, and the treatment should 
be limited to these in such cases. The dose of the vaccine should be 
sufficiently large to cause a local reaction at the site of the injections, 
as benefit is obtained only when this is the case. 

We use three principal stock vaccines, each containing 1,000 mil- 
lions to the cubic centimeter in various proportions of the following 
microorganisms: Friedlinder bacillus, M. catarrhalis, pneumococcus, 
Streptococcus pyogenes, and Staphylococeus aureus and albus. 
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IMMUNIZING DOSES. 


The required dose of the pollen extract is controlled by the reaction 
in the diagnostic test, careful records of which should be kept for 
each patient. When the reaction has been marked, smaller doses 
are used, while in other cases the doses are increased proportionately. 

Care should be exercised in the injections that the needle does not 
penetrate a subcutaneous vein, as the sudden entry of a considerable 
amount of the foreign protein may produce an anaphylactic shock 
in a patient sensitive to the protein. Active massage of the injected 
protein should also be avoided, as experimental injections of foreign 
proteins in animals have shown that the solution may be forced from 
the site of the injection through the lymphatics into the thoracic 
duct in sufficient amounts to produce serious anaphylactic disturb- 
ances. 

In all cases the treatment is discontinued when the pollenometric 
records show that the atmospheric pollens responsible for the attack 
have disappeared. 

Before this time, however, the treatment is discontinued when the 
report of the patient indicates the control of the hay fever. In dis- 
continuing treatment, the injections are first made at longer intervals 
and then discontinued. 

In preseasonal treatment the injections are continued until the 
skin reactions become negative, when the patient should be free from 
hay fever. If, however, the attacks develop, this does not indicate 
that the immunization was unsuccessful, but that the proteins of 
some other pollen or other substances have an etiological association 
in the attacks, and the cause of the multiple infection should be 
determined by other diagnostic tests. 

If the treatment merges into the hay fever season of the patient, 
or, as is frequently the case, the patient does not apply until his season 
has commenced, the immunizing doses of the pollen extract should 
be one-half of the preseasonal doses, as the patient is already absorb- 
ing the atmospheric pollen proteins. 

The immunizing treatment of hay fever is contraindicated in 

‘patients with advanced pulmonary tuberculosis, exophthalmie goiter, 
or cardio-renal disease. 


CAUSES OF FAILURE. 


In the immunizing treatment of hay fever the recognition of the 
difference between allergy and anaphylaxis is important.’ In sue- 
cessful immunization absolute immunity is not established, but usu- 
ally a restoration to the congenital allergic condition before the devel- 
opment of the special sensitization which resulted in the hay fever 
symptoms. Successfully immunized subjects should therefore be 
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warned against excessive exposure to the hay fever pollens to which 
they are sensitive, as this may result in a renewed sensitization and 
necessitate a repetition of the immunizing treatment. The failure 
to observe this precaution is responsible for some cases of relapse 
after an apparent cure lasting for several seasons. 

A common cause of failure in the immunizing treatment of hay 
fever is the indiscriminate use of pollen extracts. The fall hay fever 
is the most common form, and as the ragweeds are the chief cause of 
this form,® the ragweed pollen extract is frequently used by practi- 
tioners in all forms of hay fever. 

Another cause of failure, even in cases in which a scientific selection 
of the proper pollen extract is made, is the lack of judgment regarding 
the size of the progressive immunizing doses. Where these doses are 
already prepared, and are injected without regard to the relative 
sensitivity of the patient, as evidenced by the diagnostic tests, this 
liability to disappointing results is common. 

It will be seen, therefore, that the physician employing immuno- 
logical methods in hay fever has a much more complicated proposition 
than obtains in similar methods in other diseases in which the cause 
is usually limited to a single microorganism and its toxins. Unless 
he is prepared to follow up the various forms of immunization, both 
in the tests and treatments, his successful results will necessarily be 
limited. 


ADSORPTION BY ALUMINIUM HYDRATE CONSIDERED AS A 
SOLID SOLUTION PHENOMENON.? 


By Lewis B. Mitier, Associate Chemist, Hygienic Laboratory, United States Public Health Service, 


The term “adsorption” is used to describe a wide variety of phe- 
nomena. Most often it refers to an increased concentration of gas, 
vapor, liquid, solute, colloid, or suspended material on or in a solid 
body. To express quantitatively the results obtained in the study 
of these phenomena, a variety of mathematical formulae have been 
devised, most of which are of an empirical nature. Of these the 
Freundlich adsorption isotherm is one of the oldest and most widely 
applied: 

* 

m 
where z is the amount of material adsorbed; m, the mass of the ad- 
sorbent; C, the concentration of the material being adsorbed in the 


1 
media surrounding the adsorbent; K and n? characteristic constants 


for each system. 


6 Scheppegrell: The seasons, causes, and geographical distribution of hay fever, and hay fever resorts in 
the United States. Pub. Health Rep., Sept. 24, 1920. Reprint No. 610. 

@ Read in abstract before the spring meeting of the American Chemical Society, Washington, D. C., 
April 21-26, 1924. 
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This formula gives no indication as to what the mechanism of ad- 
sorption may be. It should be of interest and importance, there- 
fore, to find the relation of the adsorption isotherm to equations 
governing “adsorption” in which something of the mechanism of 
the process is known. 

Let us first consider the Gibbs’ equation for surface concentration 
effects as related to surface tension. This equation deals with the 
phenomena manifested at the interface between two phases. 

The equation is: 

C dy 
RT de 
where £, is the excess concentration of solute in the surface layer; C, 
the concentration of solute in the bulk of solution; R and JT have their 


E= 


usual significance; 2 is the change of surface tension, y, with 


chance of concentration, ¢. 

By a proper choice of units the term E may be expressed as amount 
of dissolved material x adsorbed on area a. If the system is so 
chosen as to make the adsorbent a solid material consisting of par- 
ticles of uniform size, the area a is proportional to mass of adsorbent 
m. For a definite temperature the term #7 becomes a constant, 
and, within narrow limits of concentration, at least, the term or 
approaches constancy. 

Substituting these values in the Gibbs’s equation, we have 


m~ K, 
Collecting constants we have 
= KC, 
m 


which is Freundlich’s adsorption isotherm. 

There are various serious objections to the application of the 
Gibbs’s equation to adsorption by solid bodies. For example, the 
systems are ordinarily not so dilute as to permit the application of 
the “gas laws for dilute solutions,’ which are implicit in the Gibbs’s 
equation; nor are the adsorptions thermodynamically reversible 
(see Lewis, 1920). Furthermore, while the concentration or adsorp- 
tion effects can be measured, the interfacial tension between solid 
and liquid phases does not lend itself to direct measurement. In the 
above transformation the application of the Gibbs’s equation to such 
systems has been assumed. 

Among colloid chemists there is increasing adherence to the idea 
that many “adsorption” phenomena can be explained on a purely 
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chemical basis. As examples of this tendency we may cite the 
following: Michaelis and Roma (1919) showed that in the case of 
adsorption of electrolyte by charcoal there is an equivalent exchange 
of electrolyte impurities already present in the charcoal for the 
electrolyte adsorbed. Glassner and Suida (1908) found that this 
exchange is between the adsorbed electrolyte and a cyanogen deriv- 
ative in the charcoal. Kolthoff (1921) has shown that the adsorp- 
tion of dyes by filter paper is a function of the ash content of the 
paper. A variety of further evidence might be added to indicate 
that, in certain cases at least, adsorption has many of the character- 
istics of a purly chemical reaction. (See also Langmuir (1916) and 
E. C. Sullivan (1907.) 

Kolthoff (1922) found that those adsorptions which appear to be 
purely chemical in character can be expressed by the Freundlich 
adsorption isotherm. It is, therefore, necessary to derive the iso- 
therm by the aid of stoichiometry. He does this as follows: To 
start with a simple case, let us shake a slightly soluble salt AB with 
a solution containing C ions which is capable of forming the slightly 
soluble compound AC. For example, let AgBr be shaken with a 
solution of thiocyanate. The reaction is as follows: 


AgBr + CNS@AgCNS + Br 


If KAgBr and KAgCNS are the solubility products, respectively, 
of AgBr and AgCNS, then the concentration of silver ion is 


(Ag) KAgBr _ KAgCNS 


From this equation it follows that 


- KAgBr 
[Br] = CNS [CNS]=K, [CNS] 


Now [Br] is equal to the quantity of bromide ion which went. into 
solution and is therefore equivalent to the quantity of thiocyanate 
ion taken out of solution. This is equal to =, and the concentration 
of thiocyanate ion [CNS] remaining in solution is equal to the final 


concentration, C. 
Substituting in the above equation we have 


Ke 
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Simularly for the displacement of a divalent ion by two monovalent 
ions as, for example, in the reaction 


Az,SO, +2Cl@2AgCl +80, 
we have 
K,C; 


and, likewise for the general case, 


a A,B, +bC=d A,C,+yB 


we have 
1 


Ko" 


where the magnitude of the coefficient A depends upon the ratio of 
the solubility products of the slightly soluble compounds and the 


exponent , depends upon the valence of the reacting ions. Data 


are given showing the application of this formula to the adsorption 
of ions of different valence. 

A difficulty inherent in this derivation is pointed out by Kolthoff. 
The proportion of the mixed solids present has no function, since 
the amount of electrolyte which will be adsorbed depends only upon 
the amount in solution, the valences, and solubility products. In 
most cases of adsorption the adsorbent is present in by far the greater 
proportion, and the amount of material already adsorbed is of im- 
portance in determining how much more may be adsorbed. To 
explain this, Kolthoff turns to the surface charge of the particle. The 
charge, he says, is due te the particular ions situated on the surface. 
There is a definite chemical affinity between the solid particle and 
the ion on its surface, the ion being one which the solid particle it- 
self can form or one with which the solid particle can form a complex. 

It is these surface ions on the particle only which can react in 
adsorption. Since it is only the surface layer which can react, a 
condition of saturation of the surface for adsorbed material can be 
realized. From this point of view it is plain why the ratio of the two 
solids present is of importance. 

In his derivation Kolthoff uses the solubility products of the sub- 
stance in question to determine the constant, A, of his equation 


1 
= = KC" 


It might be pointed out here that in case the two solids, AB and AC, 
form a solid solution, it is improbable that the solubility products & 
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these substances would remain constant, since the solubility product 
derivation is based upon the constancy of concentration of the solid 
phase. Also in the case of solid solution formation the constant, K, 
becomes a distribution coefficient between solid and liquid solutions. 
That this distribution coefficient would be identical with the ratio of 
the solubility products is doubtful. The two cases are, of course, 
entirely different, since Kolthoff considers that he is dealing with a 
three-phase system consisting of two solid phases and one liquid 
phase. In case of solid solution formation (assuming the miscibility 
of the components of the solid phase over the range of composition 
under consideration), there is formed a two-phase system, consisting 
of one liquid and one solid phase. 

The Freundlich adsorption isotherm can easily be shown to be a 
form of the equation for a distribution between two phases. The 


term = represents the amount of material “ z”’ adsorbed by a quantity 


of adsorbent “m.” By properly chosen units this becomes the 
concentration “C,”’ in the solid phase. ‘C”’ of the equation is the 
concentration in solution. We then have: 


C,= 


For the distribution equation we have 
C,= 


where (,, and C, represent concentration of the substance in each of 
the phases. A and a are characteristic constants for each different 
system. The two equations are quite plainly of the same type. 

The equation for distribution between two phases is known to 
apply when the two phases consist of immiscible liquids. 

Meyer (1923) has applied the distribution equation to the equi- 
librium between a solid solution of paradibrombenzene and para- 
dichlorbenzene and their solution in water, and has found that such 
system also conform to the equation. 

In the study of base exchange in permutits (see Hisschemoller, 
1921; Rothmund and Kronfeld, 1918; Whiteborn, 1923), it is generally 
agreed that a reaction of the type 


NH, + NaP@NH,P + Nat 


takes place. The solid permutit behaves as one phase; that is, 
there is solid solution formation between the sodium permutit and 
the ammonium (or other) permutit. The expression for equilibrium 
takes the general form 


= solid, 


[N13] 
~[Na‘] 
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the bracketed symbols representing concentration values. It is 
quite evident that this is of the form of a distribution equilibrium and 


A series of studies (see Kuster, 1898; Kuster and Thiel, 1902; 
Thiel, 1900; Ramann and Sallinger, 1921; and Meyer, 1923) have 
been made of equilibrium conditions in precipitation reactions. 
These results were of the type in which each of two soluble salts 
react with a third salt, which is added in comparatively small amounts, 
to form an insoluble product. Analysis of the solution and solid 
phase followed. The results are of two kinds. Systems in which 
each of the insoluble products come down as a pure solid phase are 
characterized by certain phenomena. Let us consider a system of 
this type. If to a solution of K,CO, and K,SO, is added BaCl, the 
reaction which occurs depends upon the relative concentrations of 


CO, :SO,. For equilibrium with both solid phases present we have— 
BaCO, +SO,—BaSO, + CO, 


Suppose the ratio of os is greater than the ratio determined by 
4 


the equilibrium equation. Then pure BaCO, is first precipitated. 
By further addition of BaCl, a point will be reached where this 
equilibrium ratio is realized and BaCO, and BaSO, will be precipitated 
together. If the concentration of sulphate is relatively high, so that 


the ratio ee in solution is below that demanded for equilibrium, 
4 


pure BaSO, will be first precipitated alone. However, so long as 
both solid phases are present (and the system is at equilibrium) the 


ratio of ae in solution will be a constant. 
4 


The other type of precipitation reaction is that in which the 
insoluble products do not come down each in the pure state but where 
they form mixed crystals or solid solution. Such a system is realized 
when AgNO, is added to a mixture of KCl and KBr in solution. Such 


100357°—247 2 


id 
of 
a 
d 
y 
1 
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a system is characterized by the fact that as the solution phase is 
varied from 100 per cent KCl to 100 per cent KBr the solid phase 
KBr 

. KCl 
shows a proportional variation. If the molar ratio AgBr Pe deter- 


AgCl 
mined, or yields a constant. 
molecular per cent AgBr 

This constant must be of the nature of a partition coefficient between 
liquid and solid solution. As we have seen, such an equilibrium may 
be expressed by the adsorption isotherm. It may be pointed out 
- that while one may speak of adsorption of bromide by silver chloride 
at one end of the precipitation series and of adsorption of chloride by 
silver bromide at the other end, one may hardly use the term “ adsorp- 
tion” in its usual sense for a 50-50 mixture of the two solid 
components. Yet this system possesses the characteristics of 
“adsorption” and obeys the “adsorption equation.” 

Ashley (1913) has pointed out that it is possible to express by 
such an equation as the adsorption isotherm, with properly chosen 
constants, almost any series of observations with a fair degree of 
accuracy, provided only that the quantities in question change 
continuously in one direction—a condition which is fulfilled in a 
large number of serics of experimental results. 

It has been the purpose of the paper thus far to emphasize the 
fact that the Freundlich adsorption isotherm indicates nothing of 
the mechanism of adsorption. It has been shown that the isotherm 
may express “adsorption” of a purely physical nature, that ‘t may 
express a chemical reaction of a certain kind occurring on the surface 
of a solid particle, that it may express distribution between two 
phases. It has been shown to be applicable to base exchange in 
permutits and to solid solution formation in precipitates, both of 
which probably involve both a chemical reaction and a distribution 
effect. While the types of phenomena cited do not include all the 
phenomena to which the term “adsorption” has been applied, yet 
they do emphasize the generality of that term and the wide applica- 
bility of the adsorption isotherm. They also indicate that in limited 
cases the mechanism of adsorption phenomena may be determined. 

In a previous article (Miller, 1923) it has been shown that .when 
alum is treated by less than the quantity of sodium hydroxide neces- 
sary to react according to the equation 


Alt**+30H@Al (OH), 


there is sulphate earried down in the precipitate, which is not removed 
by washing with distilled water. The relative amount of sulphate 
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carried down is a function of the quantity of sodium hydroxide 
added to a given quantity of alum (the smaller the proportion of 
sodium hydroxide added the greater the proportion of sulphate in 
the precipitate), and is also therefore a function of the hydrogen ion 
concentration of the solution. Preliminary experiments indicated 
that the sulphate ion was rather easily displaced from the precipitate 
by other negative radicals. Two publications by Charriou in 1923 
confirmed this idea. Charriou found that divalent negative ions 
carried down by the aluminium precipitate are removed by washing 
with solutions containing negative ions of equal or greater valence 
but not by monovalent ions. Similarly trivalent ions are remova- 
ble by those of equal valence but not by those of lesser. He showed 
also that the phenomenon involved a displacement reaction, for, as 
one negative ion is removed from the precipitate, the ion causing 
the removal is taken up. He does not, in his articles, discuss the 
removal of monovalent negative ions. My own experiments pub- 
lished in a former article (1923) indicate that, working with dilute 
solutions, the presence of monovalent negative ions (other than 
hydroxyl) in the precipitate can not be directly demonstrated, 
although there is indirect evidence that they are carried out similarly 
tosulphate. If, for example, aluminium chloride is treated by sodium 
hydroxide and an attempt is made to wash the precipitate free from 
contaminating electrolyte, the precipitate disperses completely. 

The observations of Charriou were extended to the adsorption of 
dyes by the washed alum precipitate containing sulphate. It was 
found that basic dyes were adsorbed little. In general, acid dyes 
containing only one strongly acid group (e. g., methyl red) were 
taken up little. On the other hand, dyes containing two or more 
acid groups (e. g., di, tri, and tetra potassium sulphonates of indigo) 
were taken up readily by shaking with the washed precipitate while 
at the same time sulphate was displaced. 

These facts led to a quantitative study of the displacement of one 
ion from the precipitate by another. For this purpose the sulphate- 
oxalate system was chosen. It was first proposed to precipitate 
the aluminium floc in a solution containing relatively large propor- 
tions of potassium sulphate and potassium oxalate, the composition 
being varied from 100 per cent sulphate to 100 per cent oxalate. 
To do this it was necessary to introduce the aluminium in the form 
of a third salt, such as aluminium chloride. As a preliminary step, 
therefore, it was necessary to determine exactly the effect of the 
monovalent chloride ion on the composition of the precipitate in 
respect to its divalent ion content. Solutions of alum 0.005 molar 
with respect to Al were precipitated by slow addition of sodium 
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hydroxide in the presence of varying concentrations of potassium 
chloride. The composition of the floc was determined after washing 
free of contaminating electrolyte (see Miller, 1923) and the results 


were expressed as the molar ratio of *. In all experiments to 


follow, only highly purified materials were used, and every effort 
was made to make all parts of the procedure as accurate, quanti- 
tatively, as possible. The pH was determined colorimetrically, the 
sulphate gravimetrically as BaSO,, and alumina as Al,O, by Blum’s 


(1916) method. Chloride was tested for by silver nitrate in nitric 
acid solution. The results are tabulated in Table 1. 


TABLE 1. 

Mok Mels 
| “ H 
added per led per — pH. 

| 

es of Al. precipitate. 

2.0 o| o2e7 | 47 
20 3 2545 4.7 
20 30 ‘miu | 4.3 
275 0 ‘76 | 7.8 
275 3 | 7.7 
275 30 | 7.9 


The presence of chloride in the washed precipitate was never de- 
tected, although a slight.decrease in the sulphate content of the floc 
indicates a possible slight displacement of sulphate by chloride. 

The effect of the presence of chloride ion is seen to be relatively 
small in changing the composition of the floc from alum. Since a 
definite quantity of AICI, was used in the experiments which are to 
follow, it was assumed that the chloride ion present had a constant 
and small effect which could then be disregarded. 

In the following experiments the floc was precipitated by slowly 
mixing AICI, and NaOH in the presence of relatively large amounts 
of sulphate and oxalate. The solutions were mechanically stirred 
during the process. The concentration of AICI, was 0.02 molar. 
There were added 2.4 molecules of NaOH per molecule of AICI. 
The sum of the concentrations of K,SO,+K,C,O, was 0.1 molar. The 
pH of the solution was determined colorimetrically. The precipitate 
was washed as previously described (Miller, 1923), dried at 80° C., 
and ground in an agate mortar. One weighed portion was dissolved in 
hydrochloric acid, the sulphate determined gravimetrically as barium 
sulphate, and the aluminium as alumina by Blum’s (1916) method. 
A second portion was dissolved in sulphuric acid, and the oxalate 
determined by titration with permanganate. Aliquot portions of 
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the solution were analyzed for sulphate and oxalate by the methods 
described above. The results are given in Table 2. 


TABLE 2. 
preeipl- At equilibrium after precipitation. 
ation. 
| | 2 alS | oid 
= C 248 3 id 
0 0.1000 «8.8 0.1756 | 0.1756 O 
0500 8.8 0. 00088 1815 | .1819 0.043 52.70 1, 220.0 0.473 
0650 . 0850 8.3 O116 1¥00 . 1916 6.080 | 68.17 11.2 . 340 
0750) .0250) &.1 0108 1818 1926 | 5.610) 78.64 14.0 . 226 
| .0125 | 7.2 0100 . 1636 1736 | 5.748 16.0 . 080 
. 0937 0062 | 6.4 0671 . 1516 2187 | 20. 67 $6. 62 3. 25 049 
|. OOBL | 5.6 1555 O821 2376 | 65.62 O8. 45 1, 50 045 
0984 . 0016 5.3 2127 . 0428 2555 | 83. 25 99. 16 119 OAS 
| .0008 | 5.1 | .2389 | .0225| .2614 | 91.39 | 99.62 1.09 044 
. 1000 | 0 5.1 2267 |100. CO 160. 60 


1The mol per cent is calculated on the basis that the sum of mols C204+504= 100. 


Since the aluminium floc is an exceedingly complex system, it was 
necessary to choose one constituent as a reference against which the 
others could be evaluated. In this work the aluminium content of 
the floc was chosen as a point of reference and the concentrations of 
the other constituents were expressed as the ratio of the number of 
mols of constituent present per mol of aluminium. 

In the study of the alum system ( Miller, 1923) it was found that the 
composition of the precipitate with respect to the molar ratio of 


sei was constant from the lowest pH studied up to a pH of about 


5.5. In solutions more alkaline than this, the ration of = rapidly 


decreased. Hence it was in the range of hydrogen ion concentration 
more acid than pH 5.5 that best results were to be expected. The 
experimental results verified this hypothesis. The values of the 
constants, ASO, and KC,O,, are seen to be fairly constant over the 


more acid ranges. Furthermore, over the range in which the propor- 


tion of sulphate in the precipitate is very small, the ration of at will 


be relatively inaccurate, due to the difficulties of determining accu- 
rately a small amount of sulphate under the existing conditions and 
the correspondingly important part played by experimental error. 
The values of the constant, ASO,, will therefore be less trustwerthy 
over this region. 

The fact that the concentration of sulphate (or oxalate) in the 
solution divided by its concentration in the precipitate, expressed as 
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molecular per cent of the sulphate plus oxalate concentration, yields 
a constant, indicates that the precipitate is behaving as a single solid 
phase—a solid olution. The entire system behaves, then, as a two- 
phase system consisting of a liquid solution and a solid solution. 
(See articles by Kuster and Thiel.) The sulphate and oxalate ions 
behave as though distributed between these two solutions. The 
curve (Fig. 1) is typical of such a system. 


COMPOSITION OF LIQUID IN MOL PERCENT 


100% COMPOSITION OF 30LI0 IN MOL PERCENT 100% 


From the table it will be noted that the sum of the number of 
mols of sulphate plus oxalate per mol of aluminium, is_ broadly 
speaking, constant. This indicates that in the precipitate these tons 
are reciprocally displacing each other. The decrease in their sum 
which occurs in passing from solutions high in sulphate concentra- 
tion to solutions high in oxalate concentration is accompanied 
by a corresponding inerease of pH. The effect of increase of pH in 
decreasing the sulphate content of the floc was indicated in my 
previous paper (1923). Presumably a similar phenomenon is occur- 
ring here, due perhaps to a slight hydrolysis of potassium oxalate. 
As has been pointed out, this ehange of hydrogen ion cencentration 
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may also account, at least in part, for the drift in the distribution 
constants, KSO, and KC,O,. 

In order to determine whether the equilibrium conditions just 
described could be realized only by a scheme of precipitation such as 
was used, or whether a condition of equilibrium could also be readily 
established by displacing one ion by another in a precipitate previously 
prepared, the following experiments were performed: A precipitate 
was prepared from alum and sodium hydroxide. This was washed 
and a portion was analyzed as usual (Miller, 1923). The remainder 
was divided into six portions end immersed in solutions containing 
varying proportions of K,SO, and K,C,O,. The samples were 
placed in glass-stoppered bottles and shaken from time to time for 
three days. The pH of the solutions was determined colorimetrically. 
The concentrations of sulphate and oxalate in the supernatant liquid 
and in the washed precipitate were determined as before. The 
results are given in Table 3. 


TABLE 3. 


Before ee After equilibrium. 


of floc. 
Sum of 
Experiment Mol Mol mols Mol Mol 
number. Molar | Molar ratio retio | |per cent KC104 
cone. | cone. | pH. | | C204 | C204 SOx sol’n. | CxOxsol'n, 
| K2C204 Al Al mol) in solu-) | SO, ppt. | G20, ppt. 


0.0992 | 0.0008 | 5.7 2620 | 0.6176; .2796 | 99.92] 93.71 1.07 0.013 
. 0969 . 0031 6.0 2273 0590 . 2863 9. 71 79. 39 1. 26 612 
937 . 0062) 6.4 1509 . 1228 . 2737 99. 44 55.14 1.80 . 010 
a! 75 . 0125 6.9 0685 - 1952 . 2637 97.70 | 25.99 3. 76 . BL 
0750 .0250 | 7.9 0320 | . 2143 . 2463 92. 07 12. 98 7. 
0350 | 8.2 0211 | .2222; .2433 | 68.57 8. 69 7.90 343 


1 The mol per cent is calculated on the basis that the sum of mols C2044+-SO4= 100 per cent. 


A comparison of the results in Tables 2 and 3, and especially a 
comparison of the distribution coefficients, will indicate that the 
system under consideration had come to equilibrium in three days. 
The same comments that were made upon Table 2 are again applicable 
here. It will also be observed that the displacement of the negative 
radicals (other than hydroxyl) is very similar to the base exchange in 
permutits. While the results are not as clean cut as have been 
obtained with permutits, it must be remembered that the system 
under consideration is a much less stable one than the permutit 
system. 

It must be emphasized that the system under consideration is a 
most complex and sensitive one. In each series of experiments the 
details of procedure were carried out as precisely the same in each 
experiment as was possible. Nevertheless many of the possible 


ir t. | 4 on. 
| 
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variables were not controlled. For example, the experiments were 
done at room temperature and no account was taken of small changes 
of temperature. What efiect this may have had on the equilibrium 
is not known. The literature upon the subject indicates that the 
aluminium precipitate exhibits the phenomenon of “ageing.” How 
rapidly this occurs, to what extent (if at all) it affects the composition 
of the alum floc, and whether the ageing proceeds the same in the 
presence of different ions and at different hydrogen ion concentrations 
is equally unknown. The hydrogen ion concentration (to which the 
floc is especially sensitive) was determined in these experiments but 
not controlled. Carbon dioxide could not be excluded and it is 
probably not without effect, especially at the higher pH values. 
Consequently it is beyond the range of the possible to expect that 
quantitative data on a system but partially controlled will do more 
than indicate with some definiteness the nature of the phenomena 
occurring. Since this paper is a preliminary report upon this phase 
of the problem, one is perhaps justified in hoping that future work 
will eliminate many of the crudities, which must of necessity appear 
in the early stages of any investigation. 

In this paper the term solid solution has been applied to the 
phenomenon observed in the reciprocal displacement of sulphate 
and oxalate from the aluminum hydroxide floc. The work of Haber 
(1922) and of Hedval (1922) on the X-ray study of the aluminum 
precipitate suggests that it consisted of very small crystals. Whether 
the phenomenon described here is a true solid solution formation in 
which the sulphate or oxalate radical actually forms an integral 
part of the space lattice it is not possible to say. Data at hand are 
not conclusive; therefore no attempt will be made to discuss the 
question. Until final proof is available, the term solid solution will 
be used to describe the phenomena manifested by alum floc, because 
of the similarity of these phenomena to those exhibited by systems 
in which there is good reason to believe solid solution exists. 

In the application of the phase rule to alum floc it becomes evident 
that all negative ions present in solution are of importance, éspecially 
if they be of the polyvalent type. In this connection it was observed 
that as oxalate replaced sulphate in the floc a progressive change in 
some of the properties of the floc occurred. In water purification by 
alum it may be that the composition of the raw water, especially 
with respect to the negative ions it contains, and the character of the 
negative ions in the reagents added (alum, lime, soda ash, ete.) will 
have a profound influence on the character and efficiency of the floc 
formed. As is well known, the character of the raw water determines 
the treatment which it receives at filter plants and the conditions 
for most efficient purification. Highly colored waters from swampy 
areas are believed to contain coloring matter of an acidie nature. 
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(See Norcom, 1924:) Hale (1914) advanced the idea that the puri- 
fication of such waters consisted in a chemical combination between 
alum and the acidic colored compound. The principles laid down in 
this paper may therefore serve as a point of departure for a further 
study of these waters. The work of Smith (1919) suggests that in 
certain cases the character of the positive metallic ions present may 
have an influence on the efficiency of water clarification by alum. 
The influence of the hydrogen or hydroxyl ion concentration in rela- 
tion to floc formation has been emphasized (see Theriault and Clark, 
1922) and is becoming more and more fully appreciated by the workers 
in the field of water purification. We wish te emphasize the im- 
portance of the ionic content of the solution (other than hydrogen 
ion or hydroxyl ion) in which the floe is formed, and the ionic environ- 
ment of the floc after formation in its relation to the composition of 
the floe and the effect which it may have upon efficiency in water 
clarification. 

I am indebted to Dr. R. W. G. Wyckoff, of the United States 
Geophysical Laboratory, and to Dr. L. P. Hammett, of Columbia 
University, for some excellent suggestions. I wish also to express 
my thanks to Dr. William Mansfield Clark, chief of the division of 
chemistry, Hygienic Laboratory, for numerous suggestions during the 
course of this work and for valuable assistance and criticism in the 
preparation of this manuscript. 


SUMMARY. 


1. It has been emphasized that the Freundlich adsorption isotherm 
indicates nothing as to the mechanism of adsorption. The gener- 
ality of the equation has been pointed out, and its relation to adsorp- 
tions, the mechanism of which is known, has been diseussed. 

2. Astudy has been made of the reciprocal displacement of negative 
ions in the alum flee and a comparison made with similar phenomena 
in other systems. 

3. The results indicate that the displacement follows the law of 
distribution between solutions. Alum floc, therefore, behaves as a 
single solid phase—a solid solution. 

4. The application of these prineiples to water purification by 
alum floc has been peinted out. 
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VIRGINIA LAW REQUIRING SANITARY PRIVIES OR CLOSETS. 


The Virginia Legislature, at its 1924 session, passed a law (chapter 
465, approved March 21, 1924), making unlawful the occupancy or 
the renting or leasing for occupancy of a building used as a human 
habitation until the said building had been supplied with a sanitary 
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privy or closet. The act, which in the above provision is applicable 
only to cities end incorporated towns and the territory within a 
radius of one-half mile beyond the corporate limits thereof, reads as 
follows: 


1. Be it enacted by the General Assembly of Virginia, That in any city or in- 
corporated town in the State and for a radius of one-half mile beyond the cor- 
porate limits thereof it shall be unlawful for the owner of any house or other 
building to be used as a human habitation to occupy or to rent or lease the same 
for occupancy by any person, firm, or corporation, or for any person, firm, or 
corporation to occupy same until said house shall have been supplied with a 
sanitary privy or closet of such form as to comply with the law. If any landlord 
shall fail to supply any house of his with a sanitary privy or closet as required 
by this act, his tenant shall supply the same in conformity with the orders of 
a health officer or health inspeetor and may deduct the cost thereof from any 
sum due the landlord for rent. 

2. That it shall be unlawful to maintain or to rent or lease any recreation or 
construction camp or camping place for tourists, to use any building for educa- 
tional purposes, or to permit the use of any building or tent for protracted meet- 
ings unti! such camps or buildings are supplied with sanitary closets or privies. 

3. That for the purpose of this act a “sanitary closet or privy”’ is deemed to 
be any one which provides for the disposal of human wastes or excrements in 
such a manner that they shall not be accessible to flies or obviously endanger a 
source of drinking water. 

4. That it shall be unlawful for any tenant or kessor of a premises properly 
supplied with such a sanitary privy or closet to neglect it or to allow it to cease 
to be sanitary within the meaning of this act. 

5. Any person, firm, or corporation violating any provision of this act shall 
be deemed guilty of a misdemeanor and, upon conviction thereof, shall be fined 
not less than $5 nor more than $25, and each week’s failure to comply with any 
provision of this act shall be deemed a separate offense. 


DEATH RATES IN A GROUP OF INSURED PERSONS. 


COMPARISON OF PRINCIPAL CAUSES OF DEATH, APRIL AND MARCH, 1924, AND APRIL 
AND YEAR, 1923. 


The accompanying table is taken from the Statistical Bulletin for 
May, 1924, published by the Metropolitan Life Insurance Co., and 
presents the mortality experience of the industrial insurance depart- 
ment of the company for April, 1924, as compared with that for 
March, 1924, and April and year, 1923. The rates are based on a 
strength of approximately 15,000,000 insured persons. 

Contrary to the usual seasonal tendency, a rise occurred in the 
death rate for this group of persons for April as compared with the 
rate for March, increases being recorded in the rates for organic 
heart diseases and tuberculosis, both of which are numerically im- 
portant causes ef death, and for measles, scarlet fever, whooping 
cough, diarrheal and puerperal diseases, which, although less impor- 
tant from a numerical standpoint, are of major public health interest. 
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In most of these diseases the death rates were also higher in April 
of this year than in the same month a year ago. 

As compared with the rates for March, declines in April were 
recorded for diphtheria, cerebral hemorrhage, pneumonia, and 
Bright’s disease. The leading cause of death in this group in April 
was pneumonia, the rate for which, although registering a decline as 
compared with that for March, was 26 per cent higher than for 
April last year. 


Death rates (annual basis) for principal causes per 100,000 lives exposed, March 
and April, 1924, and April and year, 1923. 


Death rate per 100,000 lives exposed.! 
Cause of death. 
‘om March, | April, Year 
1924. 1¢24, 1923, 1923.2 

1,047.2 | 1,018.9] 1,(49.3 923.9 
27 21 3.9 5.1 
Tuberculosis of respiratory system _.................-.....- 103.3 101.2 110.7 99. 2 
7L1 68.4 75.8 71.5 
Diabetes mellitus 16.4 16.5 21.6 15.9 
5&8 67.6 67.1 61.0 
143.5 135. 8 141.5 126.7 
144.4 150. 3 114.5 83.5 
20.3 17.9 12.4 28. 1 
Bright's diseases (chronic nephritis) ...........................- 73.7 75. 1 79.5 68.5 
19.3 17.0 18.3 17.6 
Other external causes (excluding suicides and homicides)... _- 51.3 50. 2 56. 2 62.7 
12.6 8.7 11.2 16.2 
221.7 204. 4 207.8 178.6 


1 All figures include infants insured under one year of age. 
4 Based on provisional estimate of lives exposed to risk im 1923. 
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DEATHS DURING WEEK ENDED JUNE 7, 1924. 


Summary of information received by telegraph from industrial insurance companies 
for week ended June 7, 1924, and corresponding week of 1923. (Prom the Weekly 
Health Index, June 10, 1924, issued by the Bureau of the Census, Department 
of Commerce.) 


Week ended Corresponding 
June 7, 1924. week, 1923. 
Number of death claims 11, 000 9, 748 
Death claims per 1,000 policies in force, annual 
10. 2 9.7 


Deaths fram all causes in certain large cities of the United States during the week 
ended June 7, 1924, infant mortality, annual death rate, and comparison with 
corresponding week of 1923. (From the Weekly Health Index, June 10, 1924, 
issued by the Bureau of the Census, Department of Commerce.) 


Week ended June Deaths under 1 
, 1924. Annual year. Infant 
death rate mortal- 
on | per 1,000, ity —_ 
ity. corre- Week Cerre- wee 
Total | Death ended |sponding| 
deaths. rate.! June 7, week, une 
6 353 12.3 213.0 736 
2 13.6 21 32 58 
135 12.9 16.3 33 81 
32 16.1 16.0 4 7 63 
608 10.8 11.9 73 14 67 
114 44 13 12 82 
172 HLS 20 35 52 
60 11.7 13.2 + 2 38 
33 10.2 &2 4 3 67 
25 12.0 7.4 5 1 107 
38 16.4 10.8 9 6 127 
.| 2 &4 | 6.2 1 
82 12.2 13.2 6 10 45 
36 18.3 23. 5 6 
75 12.5 11.8 13 6 o4 
35 1.5 17.6 3 6 60 
79 11.5 13.3 9 
73 14.7 16.6 6 ll 58 
27 12.2 13.1 3 8 54 
31 15. 6 91 4 101 
56 16.9 20.8 4 _ 
Milwaukee. 110 11.7 9.3 19 19 87 
Minneapolis 102 12.7 11.9 ll 13 
Nashville | 39 16.5 19.1 2 
| 23 9.0 9.6 2 6 31 
27 8.0 11.5 3 6 39 
| soe 1, 432 12.4 12.4 185 183 75 
155 9.3 11.0 l4 24 49 
476 11.3 64 51 69 
Manhattan Borough.................. M.7 14.5 82 95 80 


1 Annual rate per 1,000 population. 


? Deaths under 1 year per 1,090 births—an annual rate based on deaths under | year for the week and 
estimated births for 1923. Cities left blank are not in the registration area for births. 

3 Data for 62 cities. 

4 Deaths for week ended Friday, June 6, 1924. 
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Deaths from all causes in certain _ cities of the United States during the week 
ended June 7, 1924, infant mortality, annual death rate, and comparison with 
corresponding week of 1923—Continued. 


Week ended June | Annual Deaths under 1 Infant 

7, 1924. eath rate year. mortal- 

per 1,000, ity rate, 

Cit corre- week 
sponding} Week | Corre- | ended 
Total Death week, ended |sponding| June 7, 
deaths. rate. 1923. June 7, week, 1924. 
1924. 1923. 
New York—Continued. 

109 10 2 9.9 19 10 104 
21.5 19.2 6 3 109 
102 13.4 10 12 47 
53 11.2 9.1 6 6 75 
41 10.3 8.2 4 7 43 
33 12.2 12.0 4 4 65 
Sees 462 12.3 13.1 4 65 69 
176 14.7 15.7" 22 26 75 
71 13.3 9.9 4 4 41 
cide 593 16.7 15.8 7 13 82 
45 9.6 12.3 6 3 52 
26 10.5 9.1 5 0 83 
|S 124 1L.8 12.5 6 12 36 
19 9.9 13.7 1 5 
24 12.5 9.0 1 5 27 
0.9 8.3 6 5 101 
SS 67 12.6 14.7 5 12 47 
31 12.5 15.6 2 3 33 
24 11.9 8.6 2 0 43 
89 9.5 12.4 6 35 
23 10.0 13.7 6 87 
EMRE Sea 42 11.2 12.2 i 5 12 
19 9.0 5.8 1 0 22 
27 9.1 5.9 3 3 43 


4 Deaths for week ended Friday, June 6, 1924. 


PREVALENCE OF DISEASE. 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring. 


UNITED STATES. 


CURRENT WEEKLY STATE REPORTS. 


These reports are preliminary, and the figures are subject to change when later returns are received by 


the State health officers. 


Reports for Week Ended June 14, 1924. 


ALABAMA. 

Cases. 
Cerebrospinal meningitis 1 
25 
1 
3 

ARIZONA. 
2 
3 
ARKANSAS. 

Diphtheria_____- 3 
26 
Ophthalmia neonatorum. 1 


ARKANSAS—continued. 


Cases. 

CALIFORNIA. 
Lethargic encephalitis—San Francisco. 1 

Smallpox: 

12 

- 

COLORADO. 

(Exclusive of Denver.) 
1 
2 
CONNECTICUT. 
Lethargic encephalitis. 3 
132 


(1521) 


CONNECTICUT—continued. Cases. 


106 
Tuberculosis (all forms) ................------- 41 
20 
DELAWARE. 
2 
12 
1 
Scarlet fever—W 6 
6 
FLORIDA. 
6 
6 
GEORGIA. 
12 
9 
8 
28 
Tuberculosis (pulmonary) & 
10 
ILLINOIS. 
Cerebrospinal meningitis—C hicago...........- 2 
Diphtheria: 
71 
35 
Lethargic encephalitis—Winnebago County... 1 
208 
Poliomyelitis—C 1 
Scarlet fever: 
126 
16 
65 
Smallpox: 
10 
34 
23 
333 
18 
125 
INDIANA, 


1 Week ended Friday 
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INDIANA—Continued. Cases. 
5 
Scarlet fever: 

Smallpox: 

10 

Tuberculosis: 

22 

IOWA 
KANSAS. 
Cerebrospinal meningitis _..................... 3 
1 
LOUISIANA. 
12 
14 
5 
19 
61 
MAINE 
3 
ll 
15 
Ww 
Whooping cough 15 
MARYLAND.! 

Cerebrospinal meningitis ........... 
2 


D 

P 

81 

T 


MARYLAND—Continued. Cases. 
Lethargic 1 
1 
185 
Ophthalmia neonatorum 1 
1 
43 
1 
2 
16 
97 
49 
MASSACHUSETTS 
1 
Cerebrospinal meningitis __..............---... 5 
146 
Conjunctivitis (suppurative) -_...........--.-- 5 
129 
1 
Lethargic encephalitis......................... 1 
Ophthalmia neonatorum 22 
106 
261 
2 
Whooping cough 53 
MICHIGAN, 
14 
MINNESOTA. 
85 
4 
MISSISSIPPI. 
4 
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MISSOURI Cases, 
36 
32 

MONTANA, 
Rocky Mountain spotted fever: 

19 
6 
1 

NEBRASKA, 

2 
5 

NEW JERSZY. 
Cerebrospinal meningitis. 4 
71 
106 
18 
129 

NEW MEXICO. 
1 

NEW YORK, 

(Exclusive of New York City.) 
Cerebrospinal meningitis 
9 
1, 023 
3 
201 
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NEW YORK—continued. Cases 
10 
NORTH CAROLINA. 
Cerebrospinal meningitis 1 
58 
12 
24 
NORTH DAKOTA. 
5 
3 
OREGON. 
2 
SOUTH DAKOTA 
1 
2 
39 
21 
Typhoid fever. 1 
TEXAS 
38 
8 
21 
4 
ll 
18 
18 
29 
10 
VERMONT. 

22 


2 Deaths 


VERMONT—continued. Cases. 
59 
3 
1 
VIRGINIA. 
Smallpox—Fairfax 
WASHINGTON. 
73 
44 
28 
18 
- 39 
17 
42 
WEST VIRGINIA. 
ll 
20 
WISCONSIN. 
Milwaukee: 
1 
16 
Scattering: 
146 
46 
232 
3 
7 
39 
25 
5 
64 
WYOMING. 
5 
12 
Rocky Mountain spotted fever. _.........-.. 4 
2 
3 
1 


| 
| 
; 


1525 June 20, 1924! 


SUMMARY OF MONTHLY REPORTS FROM STATES. 


The following summary of monthly State reports is published weekly and covers only those States from 
which reports are received during the current week: 


Cere- 
bro- Polio- Ty- 
: Diph- | Influ- | Ma- | Mea- | Pella- Scarlet | Small- y: 
State spinal my- hoid 
menin- theria | enza | kia sies gra elitis | fever pox — 
gitis 
April, 1924 
California..........- 13 | 1,089 115 6,641 3 4] 1,198] 1,746 159 
May, 1924 
Askeness...........-- 1 17 160 241 602 42 1 12 57 18 
| Es 3 30 31 67 167 (ee 2 19 51 
2 12 48 8&3 42 221 12 
Massachusetts 8 559 42 3 | 3,355 2 5 1,447 3 44 


GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM 
CITIES. 


During the month of May, there was a decided decrease in the 
number of cases of communicable diseases reported. 

Diphtheria.—¥or the week ended May 31, 1924, 34 States reported 
1,394 cases of diphtheria. For the week ended June 2, 1923, the 
same States reported 1,429 cases. One hundred cities, situated in 
all parts of the country and having an aggregate population of about 
28,400,000, reported 855 cases of diphtheria for the week ended 
May 31, 1924. Last year for the corresponding week they reported 
856 cases. The estimated expectancy for these cities for the week 
was 929 cases. The estimated expectancy was based on the experi- 
ence of the last nine years, excluding epideinics. 

Measles.—Twenty-nine States reported 7,792 cases of measles for 
the week this year and 20,235 cases for the week last year. One 
hundred cities reported 2,917 cases of measles for the week this year 
and 7,952 cases last year. 

Scarlet fever.—Scarlet fever was reported for the week as follows: 
Thirty-four States—this year, 2,397 cases; last year, 2,578 cases. 
One hundred cities—this year, 1,201 cases; last year, 1,274 cases; 
estimated expectancy, 783 cases. 

Smallpox.—Although the number of cases of smallpox was less 
than for any week since early in January, yet the figures for this 
disease continue to show much suffering and many deaths which 
could have been avoided by vaccination and revaccination. 

Thirty-four States reported 858 cases of smallpox for the week 
ended May 31, 1924. For the corresponding week of last year they 
reported 499 cases. One hundred cities reported smallpox for the 
week as follows: 1924, 332 cases; 1923, 122 cases; estimated expee- 
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tancy, 179 cases. The city of Detroit, Mich., reported 23 deaths 
from smallpox during the week. 

Typhoid fever—Two hundred and forty-three cases of typhoid 
fever were reported by 33 States for the week this year. Last year 
the number was 252 cases. One hundred cities reported 75 cases 
for the week in 1924 and 45 cases for the corresponding week in 1923. 
The estimated expectancy was 82 cases. 

Influenza and pneumonia.—Deaths from influenza and pneumonia 
(combined) were reported for the week by 100 cities as follows: 1924, 
620 deaths; 1923, 592 deaths. 


City reports for week ended May 31, 1924. 


The “estimated expectancy” given for diphtheria, poliomyelitis, searlet fever, smallpox, and typhoid 
fever is the result of an attempt to aScertain from previous occurrence how many cases of the disease under 
consideration may be expected to occur during a certain week in the absence of epidemics. It is based on 
reports to the Public Health Service during the past nine years. It is in most instances the median num- 
ber of cases reported in the corresponding week of the preceding years. When the reports include several 
epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods are excluded and 
the estimated expectancy is the mean number of cases reperted for the week during nonepidemic years. 

If reports have not been received for the full nine years, data are used for an many years as possible, but 
no year earlier than 1915 is included. In obtaining the estimated expectancy, the figures are smoothed 
when necessary to avoid abrupt deviations from the usual trend. For some of the diseases given in the 
table the available data were not sufficient to make it practicable to compute the estimated expectancy. 


| Diphtheria. Influenza. | Scarlet fever. 
| Chiek- | — | Mea- | Pneu- 
len pox, | sles, Mumps, | monia, | ..... 
Division, State, | cases | Geaths | Cases, 
and city. est | | Cases | Cases | Deaths; | >. Cases 
| Thatec re- re- re- 44 , ported. | Matec re- 
ported. | | ported. | ported. | ported. | ported. | oxnect-| ported. 
ancy. | | ancy. 
NEW ENGLAND. 
Maine: 
Lewiston....... 2 O;* oO 0 0 13 0 1 5 0 
Portland ee 4 1 5 0 0 4 39 0 2 4 
New Hampshire: 
Comer. ...... 0 0 0 0 0 29 0 2 0 0 
Vermont: 
ea 0 0 0 0 0 0 0 0 1 1 
Burlington. . 2 1 1 0 0 1 0 0 0 0 
Massachuset*s: 
Boston... . 28 51 47 2 1 117 10 17 39 73 
Fall River. 0 3 6 1 0 4 3 3 2 3 
Springfield... ee 3 2 3 0 0 16 8 0 5 16 
Worcester... ..- 6 4 5 0 0 21 9 0 5 7 
Rhode Isiand: 
Pawtucket. ___- 0 1 3 0 0 0 3 0 1 6 
Providence... - 0 9 4 0 0 2 0 7 8 25 
Connecticut: 
Bridgeport. .._. 0 5 6 0 0 2 1 1 4 13 
Hartford __..... 2 5 6 0 0 22 9 0 3 12 
New Haven... 4 4 0 0 0 10 13 4 2 8 
MIDPLE ATLANTIC, 
New York 
Buffalo. _....-.. 12 7 0 0 19 0 6 19 7 
New York. 173 208 249 7 4 $40 149 164 14 206 
Rochester... ... 0 9 1 0 0 48 32 3 10 20 
Syracuse....... 4 7 13 0 0 46 8 5 7 2 
New Jersey: 
3 5 0 0 2 3 2 
15 2 0 9 13 22 
Tremtee......<o« 5 5 8 0 0 38 1 2 2 2 
Pennsylvania: 
Philadelphia__. 82 60 56 | 3 125 98 39 60 59 
52 20 3 25 122 34 15 35 
Reading........ 4 1 7 0 0 9 55 3 2 2 
Scranton....... 2 3 0 0 0 1 2 3 2 2 


City reports for week ended May 31, 1924—Continued. 
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Diphtheria. Influenza. Searlet fever. 
Chick- Mea- Mumps 
Division, State, ~~ Cases, = cases deaths Cases, 
and city. Cases | Cases | Deaths Cases 
mal re- re- re- por mate re- 
ported. expect- | ported. | ported. | ported. ported Ported. expect- | ported, 
ancy. ancy. 
E. NORTH CENTRAL. 
Ohio: 
Cincinnati. ___- 10 10 6 0 0 45 16 7 9 7 
Cleveland_____. 70 19 19 1 3 146 19 14 21 8 
il 1 6 90 0 5 10 16 
Indiana: 
Fort Wayne_...}.......- 4 0 0 0 >) 2 2 1 
Indianapolis _-__|.......- 6 1 0 0 61 65 13 15 3 
South Bend___. 5 1 2 0 0 7 0 3 2 10 
‘Terre Haute -_- 3 1 0 0 0 1 0 2 3 0 
Mlinois: 
Chicago... ..... 121 111 38 6 5 80 46 80 86 
Cicero.......... 1 2 1 0 0 14 ll 2 1 0 
Feirm.......... 16 2 1 0 0 6 1 3 3 3 
1 0 0 0 6 2 1 
Michigan: 
Detot.......... 100 56 |} ae 2 142 52 28 56 85 
4 4 3 0 0 1 28 2 5 7 
Grand Rapids_. 8 3 3 0 0 7 25 2 4 7 
Saginaw __...... 5 1 2 0 0 16 0 2 2 10 
Wisconsin: 
Madison____... 9 0 2 0 0 2 4 1 2 1 
Milwaukee____- 14 11 12 0 0 22 28 0 24 “ 
peneeee.....-...-« 10 i 2 0 0 0 0 0 4 7 
Superior __....- 2 0 1 0 0 1 0 0 2 2 
W. NORTH CENTRAL. 
Minnesota: 
i ee Ww 1 0 0 0 7 0 4 4 17 
Minneapolis. 13 13 0 0 1s 7 24 40 
13 lv 0 0 6 15 21 
Towa: j 
Davenport_____| 0 1 _ 0 2 0 
Des Moines. 0 2 4 0 6 5 
Sioux City_.... 0 1 0 | 0 | | 3 0 
4 0 0 3 4 2 
Missouri: 
Kansas City __- 9 6 2 1 1 27 17 6 7 7 
St. Joseph ____- 1 1 0 0 0 0 4 4 1 0 
St. Louis....... 30 40 43 0 0 46 21 71 
North Dakota: 
eae 0 0 0 0 0 0 0 1 0 0 
Grand Forks. _. 0 0 0 0 0 0 0 0 0 2 
South Dakota: 
Sioux Falls..__.| 6 0 0 0 0 0 0 | 1 2 
Nebraska: | ‘ 
Lincoln_...__. 0 3 0 0 0! 1 0 
Omaha........ 8 2 i 0 0 1 0 10 | 6 0 
Kansas: 
13 1 1 0 0 2 1 4 
Wichita... 15 | 1 1 0 0 | 3 4 0 2 1 
SOUTH ATLANTIC, 
Delaware: 
Maryland: | 
Baltimore. ____- 5 | 25 4 1 170 24 26 19 45 
Cumberland. 0} 0 0 0 | 0 1 
Frederick ___. 0 0 0 0 0 0 0 | 0 0 9 
District of Colum- | 
bia: | | 
Washingion __- 22 4 2 2 12 25 
Virginia: | 
Lynchburg___- 1} 0} 0 0 | 3 | 1 1 1 
Norfolk 9 | 6! 0 2 | 3 1 0 
Richmond 8 | 1 | 1 | 0 0 2 3 
Roancke 3 | 1| 0} 0) | 0 0 0 1 
West Virginia: | j | 
Charleston 0 | 0} 0) 0! 20 1 1 1 2 
Huntington 0) 0 0 | 0) 0) 0 0) 0 1 0 
Wheeling... 1| 0| 4 3 1 2 
North Carolina: | 
Raliegh ea 14 | 0 0 0 0 12 0 0 0 0 
Wilmington 4 0 0 0 | 0 s 3 1 0 0 
Winston-Saiem 0 0 0 0 3 0 12 
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City reports for week ended May 31, 1924—Continued. 


Diphtheria. | Influenza. Scarlet fever. 
Chick- Mea- Pnen- 
en Pox. | sles, MuUMPS,| mo: ia, 
Division, State, cases | C883, cases | | deaths Cases, 
and city. Cases | Cases | Deaths Te re- Cases 
mate fe | re re- ported. mate re- 
ported. | axnect- | ported. | ported.{ ported. | Ported. ported. | «x pect-| ported. 
ancy. | ancy. 
SOUTH ATLANTIC— 
continued. 
South Carolina: 
Charleston. _._. 0 0 1 0 0 2 0 1 
Columbia__...- 4 1 i 0 0 4 3 1 0 0 
Greenville... _. 0 0 0 0 0 0 0 1 0 0 
Georgia: 
Atlanta. ......- 0 1 0 1 1 0 0 9 4 7 
Brunswick __... 4 0 0 0 0 0 0 0 0 0 
Savannah__-_.-.- 0 0 0 0 0 0 0 0 1 0 
Florida: 
0 0 0 0 0 0 
EAST SOUTH CEN- 
TRAL 
Kentucky: 
Covington. _..- 0; 1 0 0 0 6 0 4 1 1 
Lexington 0) 0 0 0 0 3 0 1 1 3 
Louisville. 2 3 1 6 4 6 2 1 
Tennessee: | 
Memphis_-_-.-.- 4 2 2 0 0 6 9 10 4 4 
Nashville. ____. 2} 0 0 0 0 10 0 6 2 0 
Alabama: | 
Birmingham... 6 0 0 0 0 11 22 12 1 2 
Mobile..____.-- 0 0 1 0 0 & 0 0 1 0 
0 0 0 0 2 0 0 
WEST SOUTH CEN- 
TRAL. | 
Arkansas: | 
Fort Smith_.__- 3 1 0 4 1 1 
Little Rock. 3 0 1 0 0 3 1 3 0 0 
Lovisiana: | 
New Orleans__. 30 5 10 0 0 14 0 & 1 6 
Shreveport... 2 0 0 0 0 0 
Oklahoma: 
Oklahoma... .. 0) 0 0 0 0 0 0 2 2 2 
Texas: | 
8 | 2 1 7 12 1 1 1 
Galveston 0 1 e 0 0 0 0 0 0 0 
Houston 1 2 0 0 0 1 1 
San Antonio... 0 2 0 0 0 0 0 $ 1 2 
MOUNTAIN. 
Montana: 
Billings ___._..- 7 0 0 0 1 0 0 1 1 
Great Falls 0 1 2 0 0 0 0 i 1 2 
........ _ 0 0 0 0 0 0 
Missoula__-_.... 0 1 0 0 0 0 0 1 1 0 
Idaho: 
0° 0 0 0 0 3 0 0 1 0 
Colorado: | 
a 22 9 7 0 0 ba) 0 9 8 9 
Puebio........-. 6. 1 3 0 0 1 0 1 1 1 
New Mexico: } 
Albuquerque 0 1 1 0 0 12 9 2 1 1 
Utah: 
Salt Lake City. 24 3 2 0 0 15 3 4 3 4 
Nevada: 
ee 0 1 0 0 0 0 0 2 0 0 
PACIFIC. 
Washington: 
Seattle ......... 4 4 5 14 
Spokane... ...- 49 2 0 8 2 6 
Oregon: } 
Portland __...-- 6 3 4 0 0 1 0 4 9 4 
California: 
Los Angeles... 47 | 23 2 1 102 21 10 50 
Sacramento. 7 | 1 0 0 0 0 2 1 
San Franciseo__ 45 | 15 49 2 0 15 32 5 12 17 


i 
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City reports for week ended May 31, 1924—Continued. 


June 20, 1924 


n 
Smallpox. 3 Typhoid fever. 3 
2 
Division, State, and city. julyi, | | SB] = 
ae $ ge| © 
Oo & oO Qa a) 
NEW ENGLAND. 
Maine: 
33, 790 0 0 0 0 0 0 0 0 ll 
Er 73, 129 0 0 0 1 1 2 0 3 16 
New Hampshire: 
iS a Se 22, 408 0 0 0 0 0 0 0 0 ll 
Vermont: 
110, 008 0 0 0 1 0 0 0 0 4 
nee 23, 613 0 0 0 0 0 0 0 1 2 
Messachusetts: 
i lk edad 770, 400 0 0 0 15 2 2 0 16 197 
>) .esES SSeS 120, 912 0 0 0 3 1 0 0 2 36 
Sr SareRarEei ee 144, 227 0 0 0 1 0 0 0 0 32 
|. eee nee 191, 927 0 0 0 4 0 3 0 0 31 
Rhode Island: 
RAS Se €8, 799 0 0 0 0 0 0 0 0 18 
PR aciisacitbbwecndnadetd 242, 378 0 0 0 4 0 1 0 0 70 
Connecticut: 
Bridgeport 1 143, 555 0 0 0 0 0 0 0 1 23 
7? 1 138, 056 0 0 0 1 0 0 0 1 32 
New Haven 172, 967 0 0 0 4 1 1 0 1 39 
MIDDLE ATLANTIC. 
New York: 
536, 718 0 0 0 13 1 0 0 14 116 
(Ee 5, 927, 625 0 0 0 2101 12 12 3 157 | 1,368 
rE 317, 867 0 0 0 1 0 0 0 2 74 
184, 511 0 0 0 3 0 2 0 1 
New Jersey: 
134, 157 0 0 6 5 1 0 7 
438, 699 0 0 9 1 0 $0 
. Eee 127, 390 0 0 0 3 0 0 13 34 
Pennsylvania: 
a, ere 1, 922, 788 0 1 0 41 7 3 2 52 469 
TS ce: 613, 442 0 0 0 13 2 1 O| 2 166 
as ccncaccleeneasene 110, 917 0 0 0 1 1 0 0 15 30 
140, 636 0 0 0 2 0 0 0 
EAST NORTH CENTRAL. 
Ohio: 
IT ar 406, 312 1 5 0 11 1 1 0 s 121 
|, _—— are R88, 519 2 2 0 14 2 0 0 62 168 
3 12 0 7 1 | 0 0 17 60 
Indiana: | | 
93, 573 3 15 0 1 0 2 
Indianapolis 342.718} 38| o| 5] 1 101 
South Bend___- 76, 709 0 0 0 0 0 0 0 0 il 
i RR! 68, 939 1 0 0 1 0 0 0 2 23 
Tilinois: 
SESS ere 2, 886, 121 1 1 0 45 3 2 0 f3 627 
55, 968 0 0 0 0 0 0 0 1 
eT: 79, 675 2 0 0 1 0 0 0 0 27 
as 61, 833 1 2 0 2 0 0 Diescace 25 
Michigan: 
995, 668 8 69 23 18 4 1 0 36 259 
aa Ne ace 117, 68 1 4 0 0 0 0 1 2 ya 
Grand Rapids... ............- 145, 947 1 0 0 1 0 0 0 % 31 
NS 25 cacidtcicnkucosans 69, 754 0 0 0 3 1 0 1 2 19 
Wisconsin: 
42, 519 1 0 0 0 0 0 0 
Milwaukee 484, 505 5 0; 0 9 1 1 1 16 2 
Racine........ 64, 393 0 3 0 1 0 0 0 1 12 
LE ee 139, 671 1 5 6 0 0 0 0 0 3 
WEST NORTH CENTRAL. | } 
| 
Minnesota: | | 
106,280; 3] 2| 0 0 6; 16 
Minneapolis................... 409,125 | 25 | 1 j 0 3 1 | 1 0 | H | $2 


1 Population Jan. 1, 1920. 


2? Pulmonary orly. 
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City reporis for week ended May 31, 1924—Continued. 


n n 
Smallpox. Typhoid fever. 
| 5 | 8] 
Division, State, and city. mulyi, | | Es 5 5 
estimated. | = & a” 
38/5 38/28 | 8 
WEST NORTH CENTRAL—continuced. 
Iowa: 
Missouri: | 
351,819} 6] Of; | 1 | 0; oO} 12; @ 
Serre | 78, 232 7 0 0 | 0 0 | 0 0 2 33 
803, 353 5 0 9 3 | 1 1 21 182 
North Dakota: | | 
24, S41 0 0 0; oO; 0 | 6 
| M4, 547 0 0) 0} 0 0 0 0 0 | 
South Dakota: 
_ 29, 206 | Oo; oO; oO 0 1 
ebraska: | 
| 204, v 0) 0 0 0 1 
Kansas: | | 
| 4) of oO} O| oO} 18 
79, 261 7 6 2 0 0 0 5 20 
| 
SOUTH ATLANTIC. 
Delaware: 
Maryland: | | | | | | | | 
Baltimore. _.......- a 773, 580 1 0 17; 3 0 0; 2! 197 
11, 301 0 0 0 0 0 0 
District of Columbia: } | } ' 
vi 1 437, 571 2 4. 0 10 2 | 2 | 0 12 117 
rginia: 
30, 277 | 0 0 0) 0 0, 0 2 9 
158, | 0 0 | 0) 2 | 0. 1 | 0 
| 181,04) 0 1 2) oO; @ 8 | 2 
55, 502 | 2 0 0 0 0) 0 3 
West Virginia: | | | 
45, 597 | 0 | 0 | 1 | 0 0 12 
57, 918 0 Oo; 0; Oo, 0 
156, 208 | 0 0 0 | 0) 0 2 
North Carolina: | | | 
| of 2! of of of 1) 
35, 719 | 0 0 0) 1 1 | 0 0 6 
Winston-Salem... i 66,230! 2 4; 0 | 4; 1 | 22 
uth Carolina: | | | | 
71, 245 | 0 0 2 1 | 2 2) 0 | 31 
Georgia: | | | | | 
Atlanta - 222, 963 s 15 | 1} 0 0 73 
448 1 2 0 1 | 1 | 0 
orida: | | | | 
56, 050 0 | 2 | 4 
EAST SOUTH CENTRAL. | | | 
Kentucky: | 
57,877 | 0 0 | 3 0 17 
43, 673 | 0 0) 0 0 0; 0 12 
257,671) 1 34-84. 0; 3) 7% 
ennessee: | 
170,087 | 2 0 0 3 1 | 4 0 3 62 
abama: | 
Sn Re 195, OO1 1 26 | 0 5 3 | 6 0 5 60 
63, 858 0 2| 1 1 
45, 383 0 0: 0 2) 0 14 


1 Population Jan. 1, 1920. 
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City reports for week ended May 31, 1924—Continued. 
Small Typhoid f 
ome ver. 4 
mallpox yphoid fever | 
Popula- 3 3 | 3 < 
ivision, State, and city. uly 1, Es = 8s = 6 
sa; 2/58/13 
& Ss | ae] & 3 
ae eis | a 
WEST SOUTH CENTRAL. | 
Arkansas: 
J 70, 916 0 3 4 0 3 | 0 
Louisiana: | 
404, 575 4 0 0 Ww | 3 2 2 149 
56, 2 0 0 0 0 18 
Oklahoma: 
GN A a 101, 150 5 3 0 1 0 0 0 0 19 
Texas: 
Ee a eee 177, 274 2 1 0 5 1 0 0 1 48 
46, 877 1 0 0 2 i 0 0} ll 
134, 970 1 0} 0 0 0 @ 41 
ee 184, 727 0 0 0) 3 0 1 0 0 54 
MOUNTAIN. 
Montana: 
a es 16, 927 1 0 0 1 0 1 5 
27, 787 4 0 0 0 3 6 
1 12.087 0 0 = 0 9 
ae 1 12, 668 0 6 0 1 0 0 0 0 3 
Idaho: 
22, 806 1 1 0 0 0 0 0 0 3 
Colorado: 
0 SERS, 272, 031 10 0 0 Ss 0 0 0 37 63 
SEE 43, 519 1 0 0 2 0 0 0 0 8 
New Mexico 
16, 648 0 0 0 6 | 0 0 0 0 15 
Utah: | 
126, 241 5 0 0 2 1 0 0 0 29 
Nevada: 
12, 429 0 0 0 0 0 0 0 0 4 
PACIFIC, | 
Washington: 
Oregon: | } 
Sea 273, 621 5 11 0 3 1 0 1 0 62 
California: | 
eee 666, 853 3 72 0 23 2 2 1 s 230 
69, 950 1 0 0 2 1 0 0 1 21 
San Francisco................. | 539, 038 0 1 0 12 1 1 1 ] 142 
| Cerebrospinal Lethargie ‘oliomyelitis (infantile 
| meningitis. encephalitis. Pellagra. paralysis) 
Division, State, and city | | | —e 
Cases. |Deatsh.) Cases. Deaths.! Cases. Cases. | Deaths. 
i 
| cy. 
NEW ENGLAND 
Massachusetts: 
i 1 1 1 0 0 0 0 0 
pe 1 0 0 0 0 0 0 0 0 
MIDDLE ATLANTIC 
New York: 
er 0 2 8 2 1 1 2 2 
New Jersey: 
ee 1 1 0 0 0 0 0 1 0 
1 Population Jan. 1, 1920. 
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City reports for week ended May 31, 1924—Continued. 


Cerebrospinal Lethargic Poliomyelitis (infantile 
meningitis. encephalitis. Pellagra. paralysis). 
Division, State, and city. ° Cases, 
Cases. |Deaths.| Cases. |Deaths.| Cases. |Deaths. pectan- Cases. | Deaths. 
cy. 
MIDDLE ATLANTIC—contd. 
Pennsylvania: 
Philadeiphia__........_.- 0 0 2 0 0 0 0 0 0 
EAST NORTH CENTRAL 
Illinois: 
1 2 1 0 0 
Michigan: 
a) 2 0 0 1 0 0 
Wisconsin: 
WEST NORTH CENTRAL 
Missouri: 
8 ee ae 1 0 0 0 0 0 0 0 0 
SOUTH ATLANTIC 
Maryland: 
Ge 1 3 0 2 0 0 0 0 0 
North Carolina: 
SE pareee 0 0 0 0 0 3 0 0 0 
Winston-Salem__.._____- 0 0) 0 0 0 1 0 0 0 
South Carolina: | 
CRareeen.......<.... 0 0 0 0 0 1 0 0 0 
| Re 0 0 0 0 0 1 0 0 0 
Georgia: 
Atlanta......... Saiiieatal 0 0 0 0 0 1 0 0 0 
Ee 0 0 0 0 0 1 0 0 0 
Florida: 
0, 0 0 0 0 1 0 0 0 0 
EAST SOUTH CENTRAL 
Tennessee: 
a eee 0 0 0 0 1 0 0 0 0 
Alabama: 
Birmingham.......... ged 0 0 0 0 1 0 0 1 0 
ss ETA 0 0 0 0 1 0 0) 0 0 
WEST SOUTH CENTRAL 
Louisiana: 
New Orleans. ........... 0 0 0 0 0 0 1 1 0 
Shreveport... ...........-. 0 0 0 0 0 | | 0 0 
MOUNTAIN 
Utah: 
Salt Lake City. ......... 0 0 0 1 0 0 0 0 0 
PACIFIC 
California: 
Los Angeles. ............ 0 0 1 1 0 | 0 0 0 0 
| | 


The following table gives a summary of the reports from 105 cities 
for the ten-week period ended May 31, 1924. The cities included 
in this table are those whose reports have been published for all 
ten weeks in the Public Health Reports. Eight of these cities did 
not report deaths. The aggregate population of the cities reporting 
cases Was estimated at nearly 29,000,000 on July 1, 1923, which is the 
latest date for which estimates are available. The cities reporting 
deaths had more than 28,000,000 population on that date. The 
number of cities included in each group and the aggregate population 
are shown in w separate table below, 
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Summary of weekly reports from cities, March 23 to May 31, 1924. 


DIPHTHERIA CASES. 


1924, week ended— 
‘ 
Mar. | Apr. | Apr. | Apr. | Apr. ‘Ma 3. May | May | May | May 
| 5. 12. | 1%. | 26. “10. | 17. | 2. | 
1,038 | 1,039 | 1,006 | 1,009 | 988 | 912) 892} 929 | 867 
New 103} 105] 102] 99 | at] o7| s3| 85 
Middle 383 374 400 | 344 395 357 340 371 
Kast North Central____..._.-. 200 219 210 | 211 156 | 173 57 168 175 1130 
West North Central__...._-__- 66 74 60 60 71 os 64 110 106, 80 
South Atlantic................ 42 61 52 52 50 24 3 241 46 331 
East South Central_-.......-- 10 17 8 14 3 | 6 8 4 8 4 
West South Central__......._- 32 23 24 31 33 18 26 16 18 18 
31 30 40 Hy 35 2 1S 30 “4 
163] 127) 126] 116] 123] 131 1388} 124] 412 
MEASLES CASES. 
I icine maiieinied 6, 590 | 6,070 | 6, 237 | 5,147 | 5, 203 | 4,729 | 4, 420 4,017 | 3,782} 2,942 
Mow Bngland................- 443 | 374 401 353 | Bh | 379 | 239 27 310 227 
Middle Atlantic............-_- 2, 354 | 2,394 | 2,647 | 2,347 | 2,184 | 2,310 | 1, SkO 1, 868 | 1, 571 1, 231 
East North 674 S06 838 675 | 829 | 862 781} 873) 1733 
West North 766 569 415 359 350 257 | 274 197 | 128 124 
South Atlantic................ 621 572 626 487 | 2 2455 2 463 3343 
East South Central ........__- 173 126 156 159 | 73 gx | 73 Mw | 56 47 
West Scuth Central_....-_...- 590 354 323 188 | 127 104 71 | 33 28 
444 405 24 179 | 193 113 07 100 79 70 
525 470 590 400 | 475 281 360 250 108 4139 
SCARLET FEVER CASES. 
1, 966 1,737 | 1,796 | 1,658 | 1, £32 | 1,612 | 1, 508 1,330 | 1,217 
New England___.........-- ail 363 312 326 | On: | 271 242 210 213 165 | 168 
Middle 532 517 448 474 467 473 | 470 £2 406 280 
East North Central. 370 3416 345 334 284 325 318 | 386 27 1259 
West North Central_.....-.._- 254 1s4 220 222 105 197 | 219 223 182 167 
South Atlantic. ..............-. 202 200 218 189 168 | 2178 2165 | 21% 133 3116 
East South Central. 30 18 16 12 16 | 19 9 8 
West South Central. 17 15 26 27 Is 23 15 14 
28 20 19 23 27 | 37 25 30 17 
170 136 115 124 131 102 113 92 
MALLPOX CASES. 
| 
02 544 536 | 467 568 460 529 | 408 334 
New England................- 0 0 1 1 0 0 O° 0 0 0 
Middle 6 1 1 0 0 0 | 5 1 1 
East North 153 141 14 193 186 165 213 181 1149 
West North Central... 7 52 6l 41 62 53/ 33; 239 26 19 
South Atlantic. 171 116 98 93 Os 70 | 95 5 332 
East South Central. ........-- 38 49 45 26 55 49 20 i4 33 36 
West South Central__......._- 7 10 4 5 2 4 1 7 6 7 
IE nsecnsccnccncacen 7 8 4 10} 6 5 6 6 7 
| ee ee 139 156 181 127 152 176 140 | 154 104 483 


1 Figures for Columbus, Ohio, estimated. Report not received at time of going to press. 
1 Figures for Wilmington, Del., estimated. 

3 Figures for Wilmington, Del., and St. Petersburg, Fla., estimated. 

‘ Figures for Tacoma, Wash., estimated. 
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Summary of weekly reports from cities, March 283 to May 31, 1924—Continued, 


TYPHOID FEVER CASES. 


1924, week ended— 
Mar. | Apr. | Apr. | Apr. | Apr. May | May | May | May 
29° | 5. | | | | | 
76 51 42 55 58 49 68 73 79 78 
New Enagland................. 4 1 4 4 7 4 9 2 6 9 
Middle Atlantic.._........... 26 9 21 17 11 10 25 32 24 18 
East North Central __......-- 7 7 7 7 10 ll 9 12 7 16 
West North Central__.....---. 5 7 2 6 1 3 2 3 8 5 
South Atinntic. 11 10 4 1 ll 219 $13 
East South Central. _......... 10 1 1 q s 3 3 7 6 ll 
West South Central... ......- 8 9 2 4 6 3 3 3 5 10 
icc ccatreundatiioaiad 1 2 1 4 0 1 3 0 2 1 
dcetintunesebnecskecndns 4 6 4 5 7 3 3 6 2 45 
INFLUENZA DEATHS. 
96 | 97 | os| so| 72 | | col « 30 
New England................- 3 6 3 3 3 2 2 1 2 1 
Middte Atlantic ___........-. 45 44 35 31 30 21 32 25 10 10 
Fast North 11 20 25 14 1? 7 10 110 
West North Central___.._-_-- 4 2 S 4 4 3 3 4 3 1 
10 3 7 6 10 5 vi 5 15 
East South Central. ....._..-- 8 13 6 11 & 3 4 4 3 1 
West South Central.........-- 10 6 3 4 3 4 0 3 1 1 
Eas 2 1 2 4 2 0 1 1 1 0 
| Ee 3 2 6 3 0 6 1 1 3 41 
PNEUMONIA DEATHS, 
1,204 | 1,251 | 1,222) 1,101 | 743 | 647 632 
New England.............-..- 5s 75 | 71 | 61 | 63 69 55 52 36 a4 
Middle Atlantic... | 494 474 430 392 332 343 285 267 
East North Central. 255 | 286 | 258 232 170 139 136 1131 
West North Central... ....-- 72 | 71 74 | 64 49 53 42 41 aR 40 
Ml | 125 158 114} 2100 206 267 
4 East South Central......-..-.]| 47 61 53 57 | 42 44 29 22 32 40 
West South Central..........-. 61 67 43 43 35 2 25 27 27 14 
ER ELI 37 i) 32 25 26 27 24 13 li 18 
| 30] 30] 32] 2] 15] +26 


Number of cities included in summary of weekly reports and aggregate population 
of cities in cach group, estimated as of July 1, 1923. 


Number | Number | Aggregate Aggregate 
enti of cities | of cities | population of | population of 
Group of cities. reporting reporting | cities report- | cites report- 

cases, deaths. | ing cases. ing deaths. 
105 97 28, 808, 350 28, 140, 934 
12 12| 2, 098, 746 2, 098, 746 
10 10 10, 204, 114 10, 304,114 
7 17 7, 032, 535 7, 082, 535 
i4 11 2, 515, 340 2, 381, 454 
7 7 G11, 885 911, 885 
6 1, 124, 564 1, 0238, 013 


1 Figures for Columbus, Ohio, estimated. Report not received at time of going to press, 
? Figures for Wilmington, Del., esfimated. 


* Figures for Wilmington, Del., and St. Petersburg, Fla., estimated. 


4 Figures for Tacoma, Wash., estimated, 
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FOREIGN AND INSULAR. 


BRAZIL. 
Epidemic Measles—Santos. 


Reports received from Santos, Brazil, for the period January 28 to 
March 2, 1924, show continued ' prevalence of measles in epidemic 
form at Santos, Brazil. This disease has been reported continuously 
present at Santos since August, 1923. 

Lethargie Encephalitis. 


One death from lethargie encephalitis was reported at Santos 
during the week ended February 10, 1924. 


Plague—Porto Alegre. 


Three cases of plague were reported at Porto Alegre, State of Sao 
Paulo, Brazil, during the two weeks ended April 26, 1924. It was 
stated under date of April 28 that plague-infeeted rats had been 
found at the railway station and that the station had been closed 
for two weeks in order to carry out measures of extermination. 
Plague was stated to have appeared in other localities in the State 
of Sao Paulo. Free rat poison had been offered to the inhabitants 
of many of the towns in the State, but only about 60 per cent of 
householders and firms were stated to have applied for the poison. 


CANADA, 
Communicable Diseases—Ontario—May, 1924 (Comparative). e 


Communicable diseases were reported in the Province of Ontario, 
Canada, during the month of May, 1924, as follows: 


May, 1924. May, 1923. 


| Cases. | Deaths. | Cases. | Deaths. 
<n 9 9 | 8 
| 


Population of Ontario, estimated, 1919—2,821,000. 
@ Not reported in 1923. 
1 Public Health Reports, Apr. 4, 1924, p. 722. 


(1535) 


June 20, 1924 1536 
Distribution of Smallpox. 


The occurrence of smallpox was reported in 11 localities of the 
Province. The greatest number of cases was notified at Ottawa, 
viz, 10; at Chatham 7 cases were notified; at Elizabethtown, 4; 
at Brockville, 3. The remaining localities reported each one case. 
The mortality from the disease was reported at Ottawa and Sud- 
bury, viz, one death each. 


CHILE, 
Mortality from Broncho-Pneumonia—Iquique. 


During the period December 3y 1923, to May 10, 1924, 87 deaths 
from broncho-pneumonia were notified at Iquique, Chile. Popula- 
tion, officially estimated, 40,000. 


CUBA, 
Communicable Diseases—Habana. 


Communicable diseases have been notified at Habana as follows: 


May 21-31, 1924. Remaining 


under 
Disease. ment 
lay 31 
New cases.| Deaths. 1924." 
3 
1 From the interior, 11, 2 From the interior, 15. 


ECUADOR, 
Plague—Smallpox—May 1-15, 1924. 


During the period May 1 to 15, 1924, plague and smallpox were 
reported at Guayaquil, Ecuador, as follows: Plague—three cases; 
smallpox, one death. The death from smallpox occurred in a case 
notified during the period April 16 to 30, 1924, at quarantine. The 
patient had arrived on the steamship Nitokris from Valparaiso, Chile.' 


Plague-Infected Rats—Guayaquil. 


During the same period, 8,927 rats were reported taken at Guaya- 
quil, and 29 rats found plague infected. 


1 Public Health Reports, May 30, 1924, page 1343. 
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FINLAND. 
Communicable Diseases—January-April, 1924. 


During the four-month period ended April 30, 1924, cases of com- 
municable diseases were reported in Finland as follows: 


: anuary, |February, March, April, 
Disease. | | | ‘Total. 
| 
187 155 | 142 | 104 588 
3 5} 6 6 20 
197 | 207 20 255 899 
27 26 M5 44 112 


Population officially estimated, 3,402,593. 
Paratyphus Fever. 


The occurrence of paratyphus fever was reported as follows: 
January, 1924, 3 cases; February, 10; March, 5; April, 16; total, 
34 cases. 

IRAQ (MESOPOTAMIA). 
Plague—Bagdad—January-April, 1924. 


During the months of January, February, and March, 1924, 6, 12, 
and 26 cases of plague, respectively, were reported at Bagdad, Iraq, 
making a total of 44 cases reported during the first quarter of the 
year. During the month of April, 1924, 26 cases were reported. 
For the spring months of the year 1923, 300 deaths from plague 
were reported at Bagdad. 


Plague-—Preventive Measures. 


Under date of April 24, 1924, it was stated that inoculation had 
been made free at Bagdad and that 25,000 persons had been inocu- 
lated in March; rat destruction and disinfection against flea infesta- 
tion were being carried out; and publie notice of the necessity for 
plague precautions was being given through the press and by means 
of posters and the distribution of leaflets. 


JAMAICA, 
Smallpox (Reported as Alastrim). 
Smallpox (reported as alastrim) has been notified in the Island of 
Jamaica as follows: Week ended May 10, 1924, new cases, 29; 
May 17, 1924, new cases 43, of which 11 cases were notified in the 


parish of Kingston. 
Chicken Pox. 


During the week ended May 10, 1924, one case of chicken pox was 
reported in the island of Jamaica. 
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NICARAGUA, 
Typhoid Fever—Bluefields. 


During the four-week period ended May 24, 1924, typhoid fever 
was reported prevalent at Bluefields, Nicaragua. 


PERU. 
Plague—April, 1924. 


During the month of April, 1924, 56 cases of plague with 29 deaths 
were reported in Peru. The occurrence was reported in seven towns, 
two districts, and on country estates. For distribution of occurrence 
according to locality, see page 1539. 

POLAND. 
Communicable Diseases—February 10-23, 1924. 


~ Communicable diseases were reported in Poland during the period 
February 10 to 23, 1924, as follows: 


February 10-16, 1924. 


a District showing greatest 
Disease Cases Deaths number of deaths 

5 4 | Warsaw and Lodz. 
84 16 | Lodz and Silesia. 
551 5 | Tarnopol. 
319 27 | Lwow and Stanislawow, 
38 9 | Krakow. 
233 33 | Lodz and Lwow. 
249 17 | Tarnopol. 
51 10 | Warsaw. 


February 17-28, 1924. 


91 4 Do. 
283 3 | Lwow. 
273 27 | Stanislawow. 
134 13 | Warsaw. 
Dysentery— Rabies. 


During the two weeks under report 29 cases of dysentery with 
4 deaths and 3 deaths from rabies were reported in Poland. 


UNION OF SOUTH AFRICA, 
Plague—Orange Free State. 


During the week ended April 26, 1924, 12 new cases of plague 
with 8 deaths were reported in the Orange Free State, Union of 


South Africa. 


and 11 cases with 8 deaths in the native population. 
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Of these, 1 case occurred in the white population 


One death 


(native) occurred in a case reported for the preceding week. The 
total number of cases reported from the date of the outbreak, Decem- 


ber 16, 1923, to April 26, 1924, was 320, with 193 deaths. 


For dis- 


tribution of occurrence according to color, see table below. 


CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER. 


The reports contained in the following tables must not be considered as complete or final as regards 
either the lists of countries included or the figures for the particular countries for which reports are given. 


Reports Received During Week Ended June 20, 1924.' 


CHOLERA. 
Place Date Cases Deaths Remarks 
-| Apr. 27- 10_. 153 133 ths, 8, 
May 4-10 1 1 
reed 19-May 3_- 12 9 
Ape. 22-28......... 
PLAGUE, 
Brazil: 
Apr. 13-36......... Plague-infected rats found at rail- 
way station. 
Ceylon: 
Apr. 27-May 3..-- 2 4 | One plague rat. , 
Ecuador: 
May 1-15......... 8,927; found infected, 
Sa Apr. 20-May 3-.- 47 37 deaths, 15,590. 
27-May 10___ 7 7 
ay 4-10 a ll 9 
Apr 19-May 3 38 36 
Indo-China: 
Apr 20-26... 3 1 
Jan.-Mar., 1924: Cases, 44. In 
spring months of 1923, 300 
deaths reported. 
Apr. 1-30, 1924: Cases, 56; deaths, 
Locality— 29. 
Cajamarca -............ Oe 29 17 | In districts. 
1 1 Do. 
Country estates. 
Union of South Africa: 
Apr. 20-26, 1924: Cases, 12; deaths, 
8. (White, 1 case; native, 11 
cases, 8 —— Total, Dec 
16, 1923-Apr. 1924: Cases 
320 (white, "native, 274.) 
ne 193 (white, 21; native, 
172). 


1 From medical officers of the Public Health Service, American consuls, and other sources. 
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CHOLERA, PLAGUE, ar. TYPHUS FEVER, AND YELLOW 


EVER—C ontinued. 
Reperts Received During Week Ended June 20, 1924. 
SMALLPOX. 
Place. Date. Cases, | Deaths. Remarks. 
Arabia: 
Brazil: 
Canada: 
. Alberta— 
British Columbia— 
May 1-31, 1924: Cases, 32; deaths, 
Ceylon: 2. 
China 
Mar. 30-Apr. 19__- 42 37 
Apr. 27-May 3-..-. 1 1 
Chosen (Korea): 
Ecuador: 
Great Britain: death. 
England and Dec. 30-May 24...| 1,872 }.........- 
Apr. 20-May 190 104 deaths, 855. 
Ape. 27- 10_. 5 5 
Indo-C hina: 
_ May 3-17 1924: Cases, 72 (re- 
Java: 
East Java—e 
Mar. 30-Apr. 12__- 66 19 
West Java— 
Apr. 12-18......... 11 2 
Mexico: 
Federal District. 
Feb. 4-23, 1924: Cases, 66; deaths, 
Senegal: 
iam: 
n: 
Straits Settlements: 
Switzerland: 
Turkey: 
Constantinople May 11-17... ...... 
Union of South Africa: 
TYPHUS FEVER. 
Chosen (Korea): 
Apr. 1-30.......... 30 7 
gypt: 
exico: fever: Cases, 34. 
Mexico City. .............. Including municipalities in Fed- 
eral District. 
Union of South Africa: cases, 34; deaths, 4 
Cape Province ............. Outbreaks. 
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EVER—Continued. 
Reports Received from December 29, 1923, to June 13, 1924.' 
CHOLERA. 
Place. Date. Cases. | Deaths. Remarks, 
14,117; deaths, 9,148. 
Dec. 23-20... ...... 1 1 Cases, 36,424; deaths, 23,394 
Feb. 3-Apr. 19___- 19 19 
Nov. 11-Dee. 29_- &5 69 
Dec. 30-Apr. 12. 815 593 
Nov. 25-Dee. 29... 15 5 
| Dee. 30-Apr. 26 12 
| Nov. 11-Dee. 29. 5 
Feb. 24-Apr. 17 15 
Indo-China: 
Dec. 31-Apr. 19.__. 5 5 | Including 100 square kilometers 
of surrounding country. 
Phili wed Islands: 
ity— 
Feb. 3-9........... 1 1 
Province— 
Mar. 2-8._........-. 1 1 
i 
Bangkok Nov 18-Dee. 8__-- 4 2 
Do Dec. 31-Apr. 19_- 15 8 
PLAGUE. 
zores: 
St. Michael Island__.._....| Oct. 20-Nov. 10-_. 9 5 | At localities 3 to 9 miles from 
port of Ponta Delgada. 
Bolivia: 
Brazil: 
Nov. 11-Dee. 22__-. 5 3 
Tea Dec. 30-Mar. 15__- 7 6 
° Porte Alegre. ...........-.. Feb. 10-Apr. 3 3 
Rio de Janeiro. Jan. 20-26. ........ 
British East Africa: 
enya— 
Mombasa... Oct. 14-30........ 1 1 | Irfected rats, 2. Dec. 9-15, 1923: 
Do................| Dee. %-Jan. &.... 1 1 Cases, 4; deaths, 2; removed 
vessel arrived Dec. 11, 
1923. 
red. 
To Nov. 24, 1923: Cases, 39, 
_ Jan. 27-Feb. deaths, 25. 
Aug. 1-Oct. 31___- 734 719 
Oct. 1-Dee. 31___- 251 239 
Canary Islands: 
Oct. 15-Nov. 15__- 14 14 
Santa Cruz de Teneriffe____| Feb. 19-May 16--- 7 1 | Bubonic and septicemic. 
San Juan de la Rambla___.| Dee. 11___---.---. | a Locality 52 km. from Teneriffe. 
Feb. 20-Mar. ll 7 | Including Menado. 
Ceylon: 
Nov. 11-Dee. 29.__ 31 21 | Plague rodents, 24. 
Dee. 30-Apr. 104 99 | Plague rodents, 44. 
Antofagasta................ Mar. 16-Apr. 12__. 10 1 
China: 
ador: 
Eloy Alfaro. -...........---- Mar. 16-31 1 1 
Guayaquil Nov. 16-Dec. 31... 45 13 53,240; found in- 


1 From medical officers of the Public Health Service, American consuls, and other sources. 
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EVER—Continued. 


Reports Received from December 29, 1923, to June 13, 1924——Continued. 


PLAGUE—Continued. 
Place. | Date. Cases. | Deaths. Remarks. 
Equador—Continued | 
Guayaquil_................| Jan. 1-Apr. 30....-. 112 35 | Rats taken, 119,457; found in- 
fected, 520. 
Present. 
Do. 
Jan. 1-Dee. 31, 1923: Cases, 1,519; 
| deaths, 725. Jan. 1-May 1, 
1924: Cases, 264; deaths, 149. 
Cc why Year 2 2 
Year 1923_ 46 24 
_ Jan. 2-Apr. 28.___- 14 7 
Province— 
| Apr. 1-May 27 19 
Charkieh ._............| Jan. 31-Mar. 27-. 3 3 
| 2 2 
34 9 
Feb. 18-May 48 10 
Gharbie h_ Year 23 9 
Year 1023......... 837 193 
an. 17-Apr. 14 6 
Jan. 6-Mar. 27___- 
| Year 1923__ aid 50 34 
A, 41 29 
Menoufieh ..| Year 290 
| Jan. 2-Apr. 21____. 68 
| Year 1923_ sal 106 44 
| Feb. 5-Apr. ll 9 
Greece: 
Hawaii, Territory of: | 
plague-infected rodents. 
Dec. 14, 1923: One plague rat. 
| Feb. 14, 1924: One plague rat. 
| 34,542; deaths, 23, 778. 
Sere? | Oct. 28-Dee. 22_. 5 5 Cases, 124,666; deaths, 95,552. 
Dec. 30-Apr. 248 Corrected report. 
Dee. 23-29......... 1 1 
| Jan. 6-Apr. 26.___. 107 14 
Nov. 11-Dee. 29__. 42 33 
ec. 30-May 3___. 91 74 
Madras Presidency... | Nov. 4-Dee. 29.___| 1, 021 
Jan. 27-May 7____. 669 432 
R Jan. 27-Feb. 16___- 20 15 
Dec. 30-Apr. 19_. 169 155 
Indo-C 
Oct. 28-Dee. 8____- 19 6 | Including 100 square kilometers 
of surrounding country. 
Jan. 27-Apr. 19____ 2 1 | Including 100 square kilometers 
of surrounding country. One 
pot ta): plague rodent. 
amia 
Nov. 11-Dee. 29... 8 6 
De. Jan. 6-Apr. 19____. 67 38 | Corrected report. 
East Java— 2,908. Jan. 1-Feb. 29 29: Deaths, 
Oct. 4—Dee. 146 9732, 
Fob. oun 3 
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FEVER—Continued. 
Reports Received from December 29, 1923, to June 13, 1924—Continued. 
PLAGUE—Continued. 
Place? Date. Cases. | Deaths. Remarks. 
Java: 
1-Dee. 31 150 
107 
17 | Plague rats, 5. 
886 
M 
Oct. 1-Dee. 324 272 | Bubonic, pneumonic, septice- 
mic. July 1-Dec. 31, 1923-— 
city and Province: Cases, 429; 
deaths, 367. Jan. 1-Mar. 31, 
1924—city and Province: 
Cases, 729; deaths, 667. 
Feb. 1-29. ........ 8 1 Do. 
Tananarive town. _-_--. Oct. 1-Dee. 31 74 74 
Do................] Jan. 20-Mar. 31. 43 42 
Other localities Feb. 1-Mar. 31_- 415 398 
y: 
Dec. 18........... 6 
Nov. 1-Dec. 31, 1923: Cases, 38; 
Locality— deaths, 24. Jan. 1-Mar. 31, 
Mar. 1-31. .......- 1924: Gases, 162; deaths, 49. 
7 2 
1 1 
14 5 
2 1 
| 
2 1 
3 1 
5 3 
11 4 
4 
Lima (city) Nov. 1-Dee. 31... 22 15 
Lima (country) Nov. 1-Dee. 31___- 8 7 
Paita (city). ........... Jan. 1-Mar. 31. 1 1 
Paita (country) _ 8 1 
Saleverry .............. Mar. 1-31. 
ortugal: 
Dec. 31-Jan. 6... 1 
West Africa: 
Oct. 1- 29 59 2 
Oct. 1, 1923-Mar. 10, 1924: Cases, 
339; deaths, 315; 66 plague cen- 
ters. Entire southeast section; 
Cases, 473; deaths, 435. 
Oct. 1, 1923-Feb. 4, 1924: Cases, 
Kalmuk district 441; 4 plague centers. 
Novy 4] At a locality on the coast; 16 
cases, 8 deaths. 
B eee Nov. 4-Dec. 8____. 3 2 
Jan. 13-Mar. 22__. 5 5 
Siberia: 
Transbaikalia— 
2 2] Pneumonic. Occurring in vet- 
erinary laboratory workers. 
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EVER—Continued. 


Reports Received from December 29, 1923, to June 13, 1924—Continued. 


PLAGUE—Continued. 
Place. Date. Cases. | Deaths. Remarks. 
Spain: 
Straits Settlements: 
Jan. 27-Feb. 1 1 
Novy. 11-Mar. 15_- 4 4 
| Dee. 30-Apr. 12__. 17 13 
Syria 
Jan. 1-Mar. 31___- 
Turkey: 
Constantinople ..-..........| Dee. 2-22........- 6 3 
Dec. 16, 1923-Apr. 19, 1924: Cases, 
308, deaths, 184. (White cases, 
45; deaths, 21.) Native cases, 
263; deaths, 163. 
Reported Mar. 17, 1924: Cases, 
11; deaths, 7. 
Uitenhage district _____. Plague rodent found 4 vicinity 
Haarhoft’s Kraal fe 
Jan. 6-Mar. 8, 1924: cases, 132; 
deaths, 69 
ees Mar. 23°29, 1924: One plague rat. 
Hoopstad district. .. Feb. 3-9 
Kroonstad district Dec. 
..|.- Jan. 6-Feb. 9 
Winburg district... Feb. 3-9 
Wonderfontein farm___|.. Dec. 2-8 Vicinity of Hoopstad. At Hoop- 
stad, Dec. 9-15, 1923, one death 
of case previously reported. 
Transvaal— 
Wolmaransstad district | Mar. 2-8. .._...._-. 3 1 White, one case. 
Apr. 2, 1924: Reported present in 
one  jocality. 
On vessels: 
4 2| At Mombasa, British East 
Africa. 
| At Varna, Bulgaria, from Syrian 
port. 
SMALLPOX. 
Algeria: 
Arabia: 
Jan. 13-Apr, 19___. Four imported, 
Belgium: 
Bolivia: 
| Oct. 1-Dec. 45 5 
_ 
Brazil: 
Porto 
Rio 
Sao Paulo. 
British East Africa: 
Tanganyika 
Jan 
Uganda... 
ee atuvhnwnieadeteient Sept. 1-30, 1923: In areas 27 miles 
rom town of Zanzibar. Oct. 
1-31, 1923: In vicinity, 1 case, 
death. In Mikotoni district, 
30 cases, 14 deaths reported. 
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FEVER—Continued. 
Reports Received from December 29, 1923, to June 13, 1924—Continued. 
SMALLPOX—Continued. 
Place. Date. Cases. | Deaths. Remarks. 
British South Africa: 
Feb. 26-Apr. Jan. 1-31, 1924: Cases, 50; deaths, 
11; reported from Balorale, Ka- 
labo, and Mankoya districts. 
Canada: 
Alberta— 
British Columbia— 
Manitoba— 
Winnipeg Nov. 25-Dee. 29-_ 
New 
Feb. 1-29, 1924: Cases, 8. 
Gloucester County Mar. 2-Apr. 5-- - .- 
Madawaska County__-| Dee. 
Restigouche County__-} Apr. 20-26........- 3 Jan. 1-Mar. 31, 1924: Cases, 5. 
Westmoreland 
Jan. 1-Apr. 30, 1924: Cases, 397; 
Fort and Port | Dec. 16-29 Occuring at Fort William. 
Arthur 
Jan. 17-Mar. 31_- | 
Feb. 17-May 19 1 
Feb. 1-Mar. 52 it 
Quebec— 
Nov. 30-Feb. 23___ 
Saskatchewan— 
Dec. 30-Feb. 23. 6 1 
May 18-24- -...... 
Ceylon: 
Jan. 20-Apr. 6 1 
Chile: 
Jan. 6-May 7 1 
Oct. 1-Dee. 14 
Talcahuano._...........-..- Nov. 26-Dee. 2___- 3 |..........| Dee. 22, 1923: Five cases present. 
Jan. 13-Mar. 10. 18 
China: 
Jan. 6-Apr. 16 | Including Kulangsu, 14 deaths; 
Fee Dec. 31-May 4___- 6 2 and in hospital, Feb. 9, 1994, 
more than 30 cases stated to 
be present. 
Oct. 28-Dec. 769 680 
Dee. 30-Mar. 29__- 604 613 
Manchuria— 
Mar. 3-Apr. 4 1 
Jan. 1-Mar. 17___. 19 5 
ES ey ion 6-Apr. 26____. 33 78 | Cases, foreign; deaths, Chinese 
and 
Tientsin. -.................| Mar. 23-May 3.... Reported by mission and British 
oie ity; one mission hos- 
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EVER—Continued. 
Reports Received from December 29, 1923, to June 13, 1924—Continued. 
SMALLPOX—Continued. 
Place. Date. Cases. | Deaths. Remarks. 
Chosen (Korea): | 
Colombia: 
Nov. 18Dee. 15__. |) 
Costa Rica: 
Feb. 18-Apr. 5 
Oct. 1-Dec. 31, 1923: Cases, 1; 
deaths 1, occ urring i in Slov akia. 
Mar. 1-31, 1924; one case, 
Dominican Republic: 
La Jan. 27-Mar. 22 
Ecuador: 
Jan. 1-Feb. 29____- _ | 
ov. ......-- 167 26 
Egyr 
Feb. 27-May 5 7 
Jan. 1-Feb. 11____- 3 1 
Nov. 24-Dec. 2___. 
Nov. i-Dee. 31, 1923: Cases, 38. 
Jan. 1-Mar. 31, 1924: Cases, 16. 
France: 
ee Feb. 9-15.......... 1 British seaman. 
Mar. 3-Apr. 13 2 
Great Britain: 
In family of seaman recently re- 
reece: 
Oct. 22-Dec. 30... -}........ 11 
Do Dee. 31-Apr. 20--- 31 24 
Guadeloupe (West Indies) Jan. 2-16, 1924: Presen 
itre 
Marie Galante Island... Off Island. Present. Es- 
timated 60 cases. 
Se Present in vicinity. 
iti: 
Cape ee Feb. 3-Apr. 26 | ae Mar. 9-15, 1924: Two cases in hos- 
Port on Prince............. Feb. 17-May 3-... 5 1 peveleped at Limbe, Haiti, 
9,720; deaths, 2,241. 
SSS Oct. 28-Dee. 29___- 55 25 50,634; deaths, 10,175. 
Dec. 30-Apr. 19-_-| 1, 182 595 
Calcutta Dec. 16-20......... 4 
Dec. 30-Apr. 26. - 23 25 
Dec. 30-May 3-.... 184 68 
Nov. 4-Dec. 29_. 23 3 
Dec. 30-May 7... 340 37 
Nov. 4-Dee. 29__.. 12 4 
hina: 
ty— 
Nov. 4-Dee. 29.__. 133 74 | Including 100 square kilometers 
Dec. 31-Apr. 834 473 of surrounding country. 
Iraq (Mesopot: imia): 
Oct. 24-Dee. 29____ 46 
_, Dec. 30-Apr. 12. 45 B 
taly: 
Estimated, 
Feb. 17-23......... |) 
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VER—Continued. 


Reports Received from December 29, 1923, to June 13, 1924—Continued. 


SMALLPOX—Continued. 
Place. Date Cases. | Deaths. Remarks. 
Nov. 25-Dec. 29, 1923: Cases, 115 
_ Dee. 30, 1923-May 3, 1924: Cases, 
Nov. 25-Dec. 443. Reported as alastrim. De- 
Dec. 30-Apr 26__- layed report for Feb. 17-23, 
924, 1 case. 
Japan: 
Feb. 14-May 12-_- 18 7 
Mar. 30-May = _ 
Java: 
East Java— 
Soerabaya.........-...- Oct. 31-Dee. 29__- 348 60 
2 Dec. 30-Mar. 29__. 276 61 
West Java— 
Oct. 27-Dee. 28___. 65 13 
Dec. 29-Apr. 67 s 
Jan. 1-Mar. 31, 1924: Cases, 11. 
deaths, 11. 
Mexico 
A 2 
a Jan. 27-May 17 5 10 
Dec. 4-10. 5 1 
Mar. 31- Apr. 4/ Apr. 21, 1924: Cases from 25-35 
In city and vicinity. No mor- 
tality reported. 
Nov. 25-Dec. 29___ Including municipalities in Fed- 
eral District. 
Dec. 30-Apr. 19__- 147 23 Do. 
Mar. 24, 1924, 11 cases officially 
announced. 
Salina Jan. 1-Apr. 5 4 | Nine cases chicken pox present. 
Jan. 21-May 20__. 47 4 | From Irapuato, 9; La Barra, 1. 
Nov. 3-Dec. 4 Jan. 21-Apr. 10, 1924: Cases, 36 
ae Jan. 6-Apr. 20..__. 2 7 (12 in soldiers or soldiers’ fam- 
ilies); deaths, 5. 
Netherlands: 
Palestine: 
Persia: 
Dec. 22-Jan. 2 
Sept. 23-Dec. 31, 1923: Cases, 83: 
deaths, 20. Jan. 1-Feb. 9, 1924: 
. Cases, 275; deaths, 27 
Portugal: 
Nov. 11-Dee. 29... 19 10 | Corrected report. 
Dec. 31-May 17__. 101 19 
Nov. 25-Dec. 29__. 39 23 
Dec. 30-May 111 59 
Portuguese East Africa: 
Lourenco Marques... Dec. 30-Jan. 5..... 
Portuguese West Africa: 
Angola— 
Aug. 1-Sept. 30, 1923: Cases, 143. 
Oct. 28-Dec. 8____. 33 18 | Nov. 25-Dec. 1, 1923; Epidemic. 
Dec. 30-Apr. 19__. 14 2 | Imported. 
Siberia: 
Dauria Station............. Present. Locality on Chita Rail- 
way, Manchurian frontier. 
Sierra Leone: 
Sherbro District— 
Spain: 
Barcelona. Nov. 15-Dec. 2 
Jan. 3-Mar. 26....)........ 6 
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EVER—Continued. 
Reports Received from December 29, 1923, to June 13, 1924—Continued. 
SMALLPOX—Continued. 
Place. + Date. Cases. | Deaths Remarks. 
Valencia Nov. 25-Dec. 29__ 152 12 
Dec. 30-May 448 38 
Straits Settlements: 
Mar. 16-29___...-- 2 2 
Dec. 2 1 
Dec. 30-Mar. 29 |) 
Switzerland: 
Jan. 27-Feb. Corrected. 
Jan. 6-May 10____- 40 1 
Syria: 

SES Nov. 25-Dee. 1__.- In vicinity, at Djsr Choughour. 

Jan. 21-Feb. 20___. 

Noy. 16-Dee. 15__-. 

Jan. 29-Apr. 28... . 
Tunis: 
Tun ..-| Oct. 27-Nov. 2... 5 1 
Jan. 8May 19_. 4 7 
Cc Nov. 11-Dee. 15. 
Jan. 6-Apr. 4 1 
Union of South Oct. 1-31, 1923: Colored, 
41; deaths, 2; white, cases, 3. 
Feb. 1-29, 1924: Cases, 71 
(white, 6); 1 death. 
Johannesburg... Nov. 25-Dee. 15.. 
Uruguay: 
Venezuela: 
Margarita Island— 
Punta Piedra. 20 miles from mainland. 
On vessels: 

Steamship Coppename..._- At New Orleans from Puerto 
Barrios, Guatemala. 

U. 8. naval hospital ship | Apr. 1_..........-- ) a At St. Thomas, Virgin Islands, 

Mercy. from Culebra, P. I. Patient 
had been in Jamaica, West 
P Indies, two weeks previous. 

Case reported as alastrim. 

Chile. nder treatment at 
lazaretto. 

tion from Tampico, Mexico, 
via ports. Case in seaman 
signed on at Galveston, Tex., 
on outward voyage. 

Jan. 20-26_........ At Gonaives, Haiti. 

Buenos Aires, Argentina. Ves- 
sel left Buenos Aires Dec. 15, 
1923, for New York, via Santos, 
Kio de Janeiro, Trinidad, 
Barbados. 

Sch. Annie M. Parker_____- At sea. Vessel abandoned and 


crew removed to vessel bound 
for Rotterdam. Patients re- 
moved at Liverpool Feb. 2, 
bound for Newfoundland. 
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Reports Received from December 29, 1923, to June 13, 1924—Continued. 
TYPHUS FEVER. 


Place. Date. 
Algeria: 
Bolivia: 
Oct. 1-Dee. 31__- 
Jan. 1-Apr. 
Brazil: 
Porte Feb. 24-Mar. 1___- 
Bulgaria: 
Canary Islands: 
Santa Cruz de Teneriffe_...| Jan. 14-Feb. 17___- 
Ceylon: 
Chile: 
Cc Oct. 1-Nov. 30 
Jan. 8-Apr. 21 
... 
Nov. 25-Dee. 15__- 
Dec. 30-Mar. 15__- 
China: 
Nov. 12-Dee. 30__. 
Dee. 30-Feb. 
Manchuria— 
Chosen (Korea): 
Feb. 1-Mar. 31 
Danzig- Polish frontier: 
Ecuador 
Nov. 1-30. ........ 
Nov. 19-Dee. 23__. 
Sept. 10-Dec. 31__- 
Jan. 27-Feh. 


Jan. 11-Feb. 20___- 
Nov. 26-Dee. 30_. 


Cases. 


Deaths. 


Remarks. 


mor 


Nov. 18-Dec. 15, 
phus fever, cases, 
Apr. 19, 1924: 
fever, cases, 11. 


1923: Paraty 
17. Jan. 6- 
Paratyphus 


Case from port, 1. 


Dee. 11-24, 1923: Deaths, 3 

In district, at 12 localities, 92 
cases. 

Dec. 5, 1923: 3 cases under treat- 
ment. Jan. 12, 1924: 1 case un- 
der treatment. 

Dec. 24, 1923: In hospital, 34 
cases. 

Reports from two districts of the 
Province of Valparaiso. 


Present. 
Endemice. 
Do. 


Oct.-Dec., 1923: Cases, 21. Mar. 
1-31, 1924: Cases, 30; deaths, 2 


Present: Origin stated to be 
focus at Ma linia. 


Nov. 1-30, 1923: Paratyphus 
fever, cases, 8. Dec. 1-31, 1923: 
Typhus fever, cases, 15; para- 
typhus fever, cases, 4. Janu- 
ary 1-Mar. 31, 1924: Cases, 11; 
paratyphus fever, cases, 21. 

Dee. 1-15, 1923: Paratyphus fever, 
eases, 15. Feb. 15-Mar. 31, 
Paratyphus fever, cases, 


July 1-Aug. 31, 1923: Cases, 24. 


Oct. 1-Dee. 31, 1923: Cases, 22. 
. Paratyphus fever, 12; recurrent 
‘typhus, 3. Jan. 1-Mar. 31, 
1924: Cases, 132. Paratypbus, 


| 
| 7 
| 21 
| 43 
| 41 
2 
4 
| 5 13 
1| 
| 9 
29 | 
44 
| 
1 
5 3 
| 86 7 
4 1 
39 
| 
Greece: 
7 3 
Budapest __...........--.-.| Jan. 27-Apr. 19___- 35 13 
Java: : 
East Java— 
Seerabaya..............) Dee. 9-39.......... 
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TYPHUS FEVER—Continued. 


Place. Date. Cases. | Deaths. Remarks. 
A.1: B.1. nt, 1 case. 
Lithuania. Year, 1923: Cases, 819; "deaths, 
86; recurrent typhus, 13 cases. 
Feb. 1-Mar. 31, 1924: Cases, 
269; deaths, 27. 
Mexico: 
2 
Jan. 27-May 10 5 9 | Feb. 1-29, 1924: Cases, 2; deaths, 1. 
Nov. 25-Dee. 29. Including municipalities in Fed- 
Do_. _.....--| Dee. 30-Apr. 19-- 90 8 eral district. 
Mar. 2-Apr. 26... |) 
Norway: 
Palestine: 
a: 
Teheran Sept. 3... .)........ 1 
Sept. 23-Dec. 31, 1923: Cases, 947; 
deaths, 92; recurrent typhus, 
cases, 67; deaths, 1. Jan. 1- 
Feb. 9. 1924: C ases, 1,232, 
deaths, 102. Recurrent cases, 
63. Jan. 6-Feb. 2, 1924: Cascs, 
341; —,, 26. nt 
fever, cases, 
Jan. 8-Mar. 17 4 Locality on | on -Polish fron- 
Portugal: 
Rumania: 
Kishineff Nov. 1-Dee. 
Russia: ‘ported present in various sec- 
Karelian ‘Republic tions, Mar. 12, 1924. 
Novo Cherkarsk d Prevalent. 
Do. 
Aug. 1-Sept. 30, 1923; Cases, 768. 
Siete: Recurrent typhus: Cases, 2,307. 
Viadivostok..............-- Present and verging on epidemic 
prevalence. 
n: 
Syria: 
Jan. 27-Feb. 2..... 
Tunis: 
Turkey - Dec.1-31, 1923: Cases, 41; deaths, 
Cc onstantinople ___ Nov. 11-Dee. 29___ 15 1 5. 
Do.. ----...-| Dec. 3-Apr. 5. 
cases, [8 deaths; white, 2 cases; 
total, 289 cases, 58 deaths. Jan. 
1-Feb. 29, 1924: Cases, 407; 
deaths, 75 (colored). Among 
white population, 7 cases. 
, Total cases, 414; deaths, 75. 
Oct. 1-31, 1923: c onsen, 
Jan. 1-Feb. 29, 1924: Cases, 168; 
hs, 26. Feb. 24-Apr. 12, 
1924: Outbreaks. 
Jan. 1-Feb. 29, 1924: Cases, 90; 


14. 
1924: 


Feb. 24-Mar. 1, 
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Reports Received from December 29, 1923, to June 13, 1924—Continued. 
TYPHUS FEVER—Continued. 


Place. Date. Cases. | Deaths. Remarks. 
Union of South Africa—Cont'd.| 
Nov. 24-Dec. 1.__- Cases occurring among native 
stevedores in-the harbor area 
of the port and confined to one 
barracks. 
Oct. 1-31, 1923: Colored, cases, 
25; deaths, 8. Feb. 24-Mar. 1, 
1924: Outbreaks. 
Jan. 1-Feb. 29, 1924: Cases, 59; 
deaths, 10. Mar. 23-Apr. 5: 
Outbreaks. 
Kroonstad District____- Outbreaks on 2 farms. 
Transvaal.................. Oct. 1-31, 1923: Colored, cases, 13. 
Jan. 1-Feb. 29, 1924: Cases, 90; 
| Oct. 1-Dee. 3 4 deaths, 26. 
| Jan. 6-Mar. 29___- 
Potschefstrom District | Jan. 20-26.........|....--..|...-..---- Outbreaks on 7 farms, 
Venezuela: | 
Yugoslavia: | 
Croatia— 
Serbia— | 
On vessel: 
S. S. Malta Maru_......... At Rotterdam, Netherlands, 
| from South America. 
YELLOW FEVER. 
Brazil: | 
Pernambuco Nov. 16, 1923._...- 3 2 
_ May 26, 1924_..... Reported present. 
West Africa (French Dahomey): 


x 


